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OKONITE  PRODUCTS 

Okonite  Insulated  Wires  Varnished  Cambric  Cables 

and  Cables  Manson  &  Dundee 

Okonite  Insulating  Tape  Friction  Tapes 

Okocord  Okoloom 


OKONITE-CALLENDER  PRODUCTS 
Impregnated  Paper  Cables  Super-tension  Cables 

Splicing  Materials 


THE  OKONITE  COMPANY 


Founded  1878 


THE  OKONITE-CALLENDER  CABLE  COMPANY,  INC. 
Factories :  Passaic,  N.  J.  Paterson,  N.  J. 


SALES  OFFICES: 

NEW  YORK  CHICAGO  PITTSBURGH  ST.  LOUIS 

BOSTON  ATLANTA  SAN  FRANCISCO 

LOS  ANGELES  SEATTLE  DALLAS 


Novelty  Electric  Co.  F.  D.  Lawrence  Electric  Co. 

Philadelphia,  Pa.  Cincinnati,  O. 

Canadian  Representatives:  Engineering  Materials,  Limited, 
Montreal 

Cuban  Representatives:  Victor  G.  Mendoza  Co.,  Havana 


Fifty  years  of  service  have 
established  the  reputation  of 
Okonite  rubber  insulation  for 
absolute  qualilty. 


Okonite  Varnished  Cambric  In¬ 
sulated  Cables  have  been  installed 
in  enormous  numbers  and  for  every 
kind  ofwork,and  their  performance 
has  been  comparable  to  that  of 
their  twin  product,  Okonite  Rubber 
Insulated  Cables. 


Okonite  Varnished  Cambric  Cables 
exemplify  the  way  that  The  Okonite 
Company  progresses  with  the 
Electrical  Industry,  perfecting  and 
producing  the  kinds  of  insulated 
wires  and  cables  needed  to  meet 
the  expanding  requirements  of 
plant  construction  and  operation. 


HLECTKU'Al,  \\0\<\A)—Jinic  27,1^31 


THE  OTHER 

QUAUTY  TWIH- 

OKONITE 


VJUIMISHID  CAMBRIC  IMSUIATIOH 


1 


ELECTRICAL  WORLD 

for  the  Week  Ending 

June  27,  1931 


Tenney  merged  with  New  England  Power 


Research  is  the  trade  of  new  facts  for 
new  dollars.  It's  the  handwriting  on 
the  wall — the  inscription  over  the 
door  of  opportunity  at  the  entrance 
io  the  Cathedral  of  Modern  In¬ 
dustry.  The  door  of  opportunity  is 
open.  Science  is  holding  out  to 
you  the  key. 

MAURICE  HOLLAND, 
National  Research  Council. 


— Largest  utility  consolidation 
for  months  is  aimounceil  at  Uoston. 
North  lioston  LiLrhtin^r  Properties, 
with  o|ieratin}.t  companies  extend- 
in<r  from  the  New  Hampshire 
border  to  Boston  Edison  territort , 
to  become  part  of  the  lartrer  orjian- 
ization — p.  1202. 


— Space  limitations  overcome 
in  urban  substations  by  applying 
unit  desi<;n  to  layout  of  multifloor 
structures.  Facilitates  allowance 
for  inspection  and  maintenance, 
most  direct  routes  for  circuits  and 
adaptation  to  odd-shaped  floor 
areas — p.  1224. 


Idaho’s  energy  tax  to  be  contested 


— Hagnell  Dam  outdoor  features 
are  a  distinguishing;  part  of  the  big 
new  development  of  the  Union 
Electric  Light  Power  Company 
on  the  Osage  River,  Industrial 
revolution  of  the  Missouri  Ozarks 
impends — />.  1212. 

-lias  the  beginning  of  the  end 
of  the  business  depression  dawned? 
I'tility  financing  has  reached  a 
new  high  weekly  record,  and  inter¬ 
est  rates  on  light  and  power  issues 
are  the  lowest  in  the  historv  of  the 
industry — p.  1257. 

— Pdectrical  market  is  widened 
In  low  ering  w  iring  cost  to  extent 
permitted  by  safety,  says  J.  1). 
Noyes.  Contractors,  manufactur¬ 
ers,  dealers,  utilities  and  public 
benefit  from  increased  opportunitx 
to  use  electric  service — />.  1221. 


— Utah  Power  &  Light  Company 
raises  the  same  constitutional  issue 
that  is  to  the  fore  in  South 
Carolina,  asserting  that  a  ta.x  on 
power  transmitted  from  one  state 
to  another  is  a  burden  on  inter¬ 
state  commerce — />.  1203. 


One  man  operates 

— Solitary  operator  runs  plant 
of  Aluminum  Company  of 
America  as  regards  the  tempera¬ 
ture  of  electrically  heated  line  of 
pits  and  the  direction  by  signal 
lights  of  the  mill  and  gantr\  cranes 
used  with  the  pits — />.  1210. 


Breaker  duty  and 


— Additions  from  excess  profits 
must  not  be  capitalized,  says 
Wisconsin  Railroad  Commission 
in  telephone  valuation  case,  and 
decline  in  commodity  prices  must 
also  be  taken  into  consideration  in 
fixing  rate  base — p.  1206. 


fourteen  soaking  pits 

— Surges  on  transmission  lines 
can  now  be  detected  by  flexible  and 
compact  indicators  mounted  on 
either  steel  towers  or  wooden 
poles,  thereby  reducing  amount  of 
ground  patrolling  an<l  overhead 
inspection — p.  1219. 


circuit  characteristics 
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Tenney-New  England 
— New  Group  of 

PLANS  for  one  of  the  most  important 
utility  merfjers  ever  consummated  in 
New  Hnjfland  were  made  public  on 
VV'ednesday  in  an  announcement  by 
I'rank  U.  Comerford,  president  of  the 
New  Kiiffland  Power  Association,  and 
Colonel  Charles  H.  Tenney,  president 
of  the  North  Boston  Lif^htinJ*  i’rop- 
crties,  to  the  effect  that  these  groups 
have  arranged  for  a  consolidation  of 
operating  companies  in  northeastern 
Massachusetts  extending  from  the  New 
fiampshire  border  to  the  territory  of 
the  Edison  Electric  Illuminating  Com¬ 
pany  of  Boston.  The  merger  is  subject 
to  the  approval  of  the  stockholders  of 
the  North  Boston  Lighting  Properties, 
many  of  whose  larger  holders  have 
already  sanctioned  the  arrangement. 
I'he  assets  of  the  New  England  organ¬ 
ization  were  $328,332,276  and  those  of 
the  North  Boston  group  were  $34,138,- 
298  at  the  close  of  1930,  and  the  oper¬ 
ating  revenues  for  1930  were  $38,228,479 
and  $10,962,749  respectively.  Colonel 
Tenney  has  been  a  director  of  the  Power 
Association  for  more  than  a  year,  and 
negotiations  looking  toward  the  merger 


Power  Merger  Plans 
Eleven  Subsidiaries 

of  utilities  in  and  out  of  New  England 
during  the  past  30  years  which  at  times 
have  excee<led  $75,000,000  in  invested 
capital.  The  Tenney  company  will  con¬ 
tinue  to  supervise  the  operations  of  the 
North  Boston  Lighting  Properties  and 
other  important  operating  utilities. 

Terms  of  New  England  offer 

The  Massachusetts  Power  &  Light 
Associates  was  created  under  a  declara¬ 
tion  of  trust  dated  January  1,  1931,  as 
a  holding  company  for  shares  of  North 
Boston  Lighting  Properties,  the  Law¬ 
rence  and  Lowell  companies  and  others. 
North  Boston  share-trust  certificate 
holders  are  offered  preferred  and  com¬ 
mon  shares  of  the  Associates  as  follows 
in  e.xchange  for  their  interests : 

For  each  preferred  share  of  North 
Boston,  1.65  shares  of  two-dollar  pre¬ 
ferred  stock  of  the  Associates  and  0.5 
share  of  common. 

h'or  each  common  share  of  North 
Boston,  two  shares  of  two-dollar  pre¬ 
ferred  and  1.5  shares  of  common  stock 
of  the  Associates. 

The  common  stock  of  the  Associates 


will  become  exchangeable  between 
March  1,  1932,  and  March  1,  1942,  in 
the  ratio  of  one  share  of  class  A  Inter¬ 
national  Hydro-Electric  System  common 
stock  to  four  shares  of  Massachusetts 
Power  &  Light  Associates  common. 
Cash  dividends  at  the  rate  of  $2  per 
year  are  now  being  paid  by  class  -\ 
International  Hydro-Electric. 

On  the  assumption  of  a  100  per  cent 
e.xchange  of  shares  of  North  Boston 
Lighting  Properties  under  this  offer  and 
any  similar  offer  made  to  shareholders 
whose  shares  are  not  deposited  under 
the  share-trust  agreement,  the  outstand¬ 
ing  capitalization  of  the  Massachusetts 
Power  &  Light  Associates  will  initially 
be  1,336,878  shares  of  two-dollar  pre¬ 
ferred  stock,  no  par  value;  368,520 
shares  of  two-dollar  second  preferred 
and  1,815,718  shares  of  no-par  common. 

Commenting  upon  the  advantages  of 
the  proposed  merger,  President  Comer- 
ford  said  in  part  that,  comlnned,  these 
organizations  will  be  able  to  resist  more 
vigorously  attempts  of  outside  interests 
to  acquire  New  England  properties,  that 
the  merger  inevitably  means  a  more  in¬ 
tensive  development  of  productive  re¬ 
sources  in  northeastern  Massachusetts 
and  will  extent  to  that  territory  the 
advantages  of  the  Tewksbury  station, 
southern  terminus  of  the  220-kv.  trans¬ 
mission  line  from  Fifteen-Mile  Falls. 


have  been  under  way  for  man}’  months. 

Under  the  plan  the  nine  operating 
companies  of  the  North  Boston  group 
in  Essex,  Middlesex  and  Suffolk  Coun¬ 
ties  and  the  Lowell  and  Lawrence  units 
of  the  New  England  Power  system  will 
become  subsidiaries  of  the  Massachu¬ 
setts  Power  &  Light  Associates,  itself  a 
.subsidiary  of  the  Pow’er  Association. 
The  eleven  operating  companies  which 
will  thus  be  grouped  into  a  single  unit 
are  the  Beverly  Gas  &  Electric.  East¬ 
ern  Massachusetts  Electric  (a  Tenney 
wholesale  distributor  of  electricity), 
Glouce'ster  Electric,  Haverhill  Electric, 
Lawrence  Gas  &  Electric,  Lowell  hdec- 
tric  Light,  Malden  Electric,  Malden  & 
-Melrose  Gas,  Salem  Electric,  Salem 
Gas,  and  the  Suburban  Gas.  &  Electric 
Company  (Kevere  and  VVinthrop).  The 
'I'enney  properties  are  already  intercon¬ 
nected  with-  the  Boston  Edison  system 
and  thence  with  the  New’  England 
Pow’cr  system,  but  it  is  likely  that  the 
co-ordination  of  the  Tenney  and  New 
England  systems  will  require  further 
interconnection  and  engineering  de¬ 
velopments  of  an  important  character 
in  view’  of  the  geographical  position  of 
the  Tenney  properties  with  relation  to 
the  transmission  system  of  the  New 
England  organization. 

.\s  a  part  of  the  general  agreement, 
the  New’  England  Pow’er  Association 
will  accpiire  the  stock  of  Charles  H. 
Tenney  &  Company,  the  managerial, 
engineering  and  financing  organization 
of  Boston  which  has  built  up  a  system 
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McGRAW -HILL  PUBLISHING  COMPANY’S  NEW  HOME 


New  York’s  Cut  Rates 
Go  Into  Operation 

Brin'(;ixg  a  saving  to  consumers  of 
$5,500,000 — $3,100,000  to  commercial 
users  and  $2,400,000  to  domestic  cus¬ 
tomers — the  new  rates  of  the  New  York 
Edison.  Brooklyn  Edison,  United  Elec¬ 
tric  Light  &  Power  and  New  York  & 
Queens  -  Electric  Light  &  Power  com¬ 
panies  went  into  effect  on  Ehursday  of 
tliis  week  with  the  formal  approval  of 
the  New  York  Public  Service  Uommis- 
sion. 

Although  the  new  rates,  which  were 
explained  in  the  Electric  ai.  World  for 
June  6  (page  1042),  have  been  opposed 
by  the  Real  Estate  Board  of  New  York 
as  detrimental  to  the  interests  of  land¬ 
lords,  no  attem|>t  to  prevent  their  going 
into  effect  is  expected,  as  the  hoard,  it  is 
>aid,  does  not  wish  to  stand  in  the  way 
of  a  general  rate  reduction.  An  attempt 
to  set  aside  the  rates  as  far  as  they  aff  ect 
landlords  will  be  made,  however. 


mm 


In  Idaho  Also  Constitu¬ 
tional  Issue  on  Tax  Arises 


Erected  at  H'est  Forty-second  Street,  New  York,  with  a  frontage 
of  IdO  ft.,  running  hack  7'^/  ft.  to  I  Test  Forty-first  Street,  this  33-story 
structure,  7eilh  its  great  window  area,  zvill  after  I.ahor  Day  hare  as 
chief  tenants  the  McGraw-Hill  Fnblishing  and  associated  and  subsidiary 
coiiif'a)iies,  zvith  the  editorial  and  business  offices  of  the  Electrical 
World  on  the  thirtieth  floor. 


Radio  Commission 
Sustains  R.C.A.  Licenses 


In  a  three-to-two  decision  Wetlnes- 
day  the  Radio  Uommission  held  that 
Section  13  of  the  radio  act  did  not  bar 
the  renewal  of  1,403  licenses  held  by 
four  subsidiaries  of  the  Radio  Uorpor.a- 
tion  of  America  and  that  the  section 
did  not  apply  to  the  judgment  of  the 
Ec'deral  Court  of  Delaware  holding  the 
corporation  guilty  of  violating  the  anti- 
monopoly  law  in  the  radio-tube  case. 

In  accordance  with  the  decision,  all 
licenses  were  renewed  to  the  National 
liroarlca>ting  Company,  the  R.  C.  A. 
V  ictor  Company,  R.  C.  A.  Communica- 


Jtnie  ELEC'l  RICAL  WORLD 


tions,  Inc.,  and  the  Radiomarine  Cor¬ 
poration  of  America.  The  renewals 
had  been  held  up  pending  the  decision. 

T 

Lee  Stresses  Field  for 
Younger  A.I.E.E.  Men 

Topics  of  current  interest  to  electri¬ 
cal  engineers  in  many  branches  of  activ¬ 
ity  were  comprised  in  the  program  of 
the  summer  convention  of  the  American 
Institute  of  Electrical  Engineers  at 
Asheville,  N.  C.,  this  week.  Communi¬ 
cation  services  for  electric  power  sys¬ 
tems,  problems  of  interconnection,  ad¬ 
ministration,  electrical  units  and  meas¬ 
uring  devices,  improvements  in  cables, 
automatic  stations  and  progress  in  the 
development  of  machinery  were  major 
subjects.  Ne.xt  week  the  Electrical 
W'oRi.i)  will  report  the  sessions  briefly 
and  ])rint  some  of  the  papers  in  abstract. 

.Announcement  of  the  election  of 
C  harles  E.  Skinner  as  president  for  the 
coming  year  was  made  at  the  opening 
session.  At  this  session  also  the  award 
of  the  Lamme  medal  to  William  James 
Foster,  retired  designing  engineer  of 
the  General  Electric  Company,  for  his 
contribution  to  the  advancement  of  ro¬ 
tating  electrical  machinery  was  made. 

1‘resirlent  William  S.  Lee,  the  first 
Southerner  to  hold  that  office,  reminded 
the  members  that  it  was  26  years  since 
the  1905  meeting  in  Asheville,  the  only 
previous  meeting  held  in  Southern 
territory.  He  stressed  the  complete  de¬ 
pendence  of  modern  engineering  enter¬ 
prises  upon  a  high  degree  of  co-ordina¬ 
tion  in  design,  execution  and  operation. 
Assembly  of  minds  must  accompany 
assembly  of  men  and  materials  to  insure 
the  desired  effectiveness  and  economy 
of  result,  Mr.  Lee  .said.  The  aim  is 
rather  a  perfect  product  than  a  perfect 
design.  In  this  field  as  well  as  in 
specialized  technical  channels  there 
abound  opportunities  for  skill,  tact  and 
ingenuity  for  the  rising  generation  of 
engineers,  the  president  insisted. 

What  attitude  the  Institute  should 
take  toward  the  (luestion  of  registering 
or  licensing  engineers  was  discussed  at 
a  conference  of  section  delegates. 
Though  no  formal  recommendations 
were  presented,  the  apparent  consensus 
was  that  it  had  not  been  demonstrated 
that  registration  had  subsequently  bene¬ 
fited  either  the  community  or  the  engi¬ 
neer.  Nevertheless,  since  half  the 
states  already  have  such  laws,  engineers 
should,  it  was  held,  encourage  legisla¬ 
tion  which  will  eliminate  the  pre.sent 
inconsistency  of  reciprocity,  give  the 
public  protection  against  incompetence 
.•ind  elevate  the  standing  of  the  engi¬ 
neering  profession. 

A  report  that  aroused  especial  inter¬ 
est  came  from  D.  W.  Roper,  who  said 
that  the  Commonwealth  Edison  Com- 


HOW  THEY  BUILD  LINES 
IN  INDIA 


East  Indian  labor  employed  by  the 
Jl’.  T.  Henleys  Telegraph  JVorks 
of  London,  to  xvliom  the  picture  is 
due,  built  this  line  in  northxecst 
India  for  the  Quetta  Electric  Sup¬ 
ply  Company.  One  three-pole  mast, 

30  txuo-pole  columns  and  1.070 
single  poles,  all  of  seamless  steel 
tubing,  xeere  used.  Note  the  frail 
ladder. 

T 

pany  had  successfully  subjected  to  test¬ 
load  cycles  at  132  kv.  cables  which  had 
insulation  thicknesses  commensurate 
with  prevailing  designs  for  66  kv. 

Friday  was  set  aside  for  the  inspec¬ 
tion  of  the  135,00()-kw.  Waterville  plant 
of  the  Carolina  Power  &  Light  Com¬ 
pany,  visits  to  fiber  and  rayon  indus¬ 
tries  and  scenic  tours  of  .Smoky  Moun¬ 
tain  territory.  An  all-day  trip  to  Saluda 
Dam,  near  Columbia,  S.  C.,  was  the 
order  of  the  day  for  Saturday.  Attend¬ 
ance  reached  500. 

T 

Campaign  Contributions  by 
Coast  Utilities  Come  Up 

Organization  ok  the  Idaho  Power 
Company  <)f  Boise,  a  member  of  the 
Electric  Bond  &  Share  Company’s 
group  of  utilities,  was  described  in  testi¬ 
mony  on  June  17  before  the  Federal 
Trade  Commission,  which,  as  reported 
last  week  (.page  1159;,  examined  the 


affairs  of  four  of  that  company’s  asso¬ 
ciated  firms  in  Western  states.  Edwin 
T.  Harris,  examiner  for  the  com¬ 
mission,  recited  the  financial  history  of 
the  Idaho  company,  saying  that  the 
number  of  kilowatt-hours  sold  by  the 
company  decreased  continuously  from 
1924  to  1928,  although  the  total  revenue 
for  energy  sold  increased  because  of  dis¬ 
continuance  of  unprofitable  flat-rate 
service.  The  rate  of  return  on  book 
values  invested  in  fixed  capital  and  on 
probable  cost  of  fixed  capital,  according 
to  the  examiner,  has  been  below  a 
normal  return,  but  dividends  have  been 
paid  regularly  since  1917.  The  com¬ 
pany’s  subsidiary,  the  Nevada  Power 
Company,  had  fixed  capital  investment 
of  $267,207  paid  in  cash.  The  Nevada 
company  has  lost  money  in  its  opera¬ 
tions  almost  continuously  from  its 
organization  in  1917,  the  examiner  said. 

The  matter  of  utility  participation  in 
political  affairs  was  taken  up,  and  it 
was  brought  out  that  prior  to  the  elec¬ 
tions  held  in  November.  1930,  in  Oregon 
and  Washington  the  Pacific  Power  & 
Light  Company  spent,  “chiefly  for 
pamphlets  and  advertising  of  relevant 
data  and  information,”  to  oppose  the 
Grange  public  utility  and  power  district 
bills  before  the  electorate  in  those  states 
$2,796  in  Oregon  and  $4,635  in  Wash¬ 
ington.  The  amount  paid  in  Oregon 
was  exclusive  of  $2,973  contributed  by 
the  company  to  funds  collected  by  the 
Utility  Taxpayers’  Committee  and  the 
Washington  contribution  was  exclusive 
of  $2,865  contributed  by  the  company  to 
funds  collected  by  a  similar  committee. 
Other  expenditures  of  a  similar  nature 
in  1924  and  1926  were  related. 

The  Electric  Bond  &  Share  Company 
charged  construction  fees  of  approxi¬ 
mately  $200,000  on  the  Fond  du  Lac 
hydro-electric  development  on  the  St. 
Louis  River  in  Minnesota,  which  cost 
the  Minnesota  Power  &  Light  Company, 
its  subsidiary,  $5,243,031,  according  to 
testimony  given  on  June  18.  The  trans¬ 
action  was  accomplished  through  the 
Phoenix  Utility  Company,  a  construc¬ 
tion  company  operated  by  the  Bond  & 
.Share,  which  set  up  an  organization  in 
Duluth  to  construct  the  plant,  Leclaire 
Hoover,  chief  accountant  examiner  for 
the  commission,  testified.  He  said  that 
the  total  New  York  engineering  charges 
were  $208,728  and  the  total  construction 
fees  $211,251,  making  a  total  of  ap¬ 
proximately  $420,000,  or  slightly  more 
than  8  per  cent  of  the  total  construction 
work  done  for  the  Minnesota  company. 

After  further  testimony  as  to  or¬ 
ganization,  properties,  revenue  and  earn¬ 
ings  of  the  Idaho  Power  Company, 
given  by  Judson  C.  Dickerman,  engi¬ 
neer-examiner,  adjournment  was  taken. 
A  miscellaneous  hearing  was  later  set 
for  Thursday,  but  only  minor  matters 
will  be  entered  in  the  record  before  ad¬ 
journment  for  the  summer. 
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Eastern  New  Jersey  and 
Jersey  Central  Mersed 

With  the  approval  of  tlie  New  Jer>ey 
State  Board  of  Public  Utility  Coiii- 
tnissioners,  plans  to  merjje  the  b'asteni 
New  Jersey  Power  Uoinpany  with 
the  Jersey  Central  Power  &  l-ight  Coni- 
l)any,  a  subsidiary  of  the  National 
Public  Service  Corporation,  were  an¬ 
nounced  on  June  18  by  Harry  Keid. 
president  of  the  Eastern  subsidiary 
of  the  Middle  West  Utilities  system. 

The  Jersey  Central  company  is  a  di¬ 
rect  subsidiary  of  the  National  Public 
Service  Corporation.  The  Eastern  New 
Jersey  Power  Company  was  purchased 
by  it  from  the  Utilities  Power  &  Light 
Corporation  last  April  (Electrical 
World,  May  2,  page  794  ).  The  Jersey 
('entral  Power  &  Light  is  the  purcliasinfj 
company,  and  its  name  will  be  retained 
for  the  combined  operating  unit. 

The  consolidation  of  the  two  com- 
j)anies  makes  the  Jersey  Central  Power 
&  Light  Company  the  second  largest 
utility  system  in  the  State  of  New 
Jersey  and  one  of  the  largest  operating 
units  in  the  Middle  W’est  Utilities 
system.  Transmission  lines  in  course  of 
construction  will  link  the  two  divisions 
into  a  single  interconnected  system,  of 
which  the  chief  centers  of  energy  supply 
will  be  the  two  new  steam  generating 
stations  at  South  .Amboy  and  Sayreville, 
pertaining  respectively  to  the  Jersey 
Central  and  the  Eastern  New  Jersey. 

▼ 

Many  Utilities  Get 
Advertisins  Awards 

Prize  wi.n.ners  in  the  annual  competi¬ 
tion  of  the  Public  Utilities  .Advertising 
.Association  for  the  best  e.xamples  of 
advertising  were  announced  last  week 
at  the  association’s  annual  convention 
in  New  A’ork.  Twenty-one  awards  were 
made  for  newspaper  advertising  by  pub¬ 
lic  utility  companies  in  various  sections 
of  the  country,  and  fifteen  awards  were 
made  for  advertising  in  other  media,  in¬ 
cluding  car  cards,  posters,  billboards, 
etc.,  according  to  Eric  W.  Swift  of 
Chicago,  the  chairman  of  the  associa¬ 
tion’s  “better  copy’’  committee.  News¬ 
paper  “cofiy”  awards  that  went  to  light 
and  power  companies  were: 

Inst  it  lit  tonal  Division. — First.  Pacific  Gas 
&  Electric,  San  Francisco;  second.  North 
American  Light  &  Power,  Chicago;  third. 
Puget  Sound  Power  &  Light,  .Seattle. 

.\ew-Business  Division. — First,  Com¬ 
monwealth  Edison,  Chicago :  second. 
Northern  States  Power,  Minneapolis ; 
third.  Ohio  Public  Service,  Cleveland. 

.Merchandise  Division  (electric and  gas). 
—  First,  Philadelphia  Company,  Pittsburgh  : 
second.  People’s  Gas  Light  &  Coke.  Chi¬ 
cago;  third.  Public  .Service  of  Northern 
Illinois,  Chicago. 

1‘inancial  Dk'ision.  —  First,  Northern 


States  Power,  Minneapolis:  second.  Ohio 
Edison,  Akron ;  third.  Utilities  Power  ik 
Light  .Securities,  Newport,  R.  1. 

▼ 

EVEN  BOXERS  BENEFIT  FROM 
SPECIAL  LIGHTING 


Dr.  M.  Liickicsh,  General  Eleetric 
lighting  specialist,  has  entered  the 
training  ring  loitli  “Young"  Strib- 
ling,  but  only  to  test  the  effect  of 
the  dual-purpose  lighting — si.x'teeu 
500-zoatt  ".Macda”  lamps  and  one 
“Mazda  Sunlight.” 

▼ 

Houston  Lislitins  &  Power 
Buys  Galveston  Electric 

.AcQi’i.siTioN  BY  THE  Houston  Lighting 
&  Power  Company  of  the  electric  light 
and  power  plant  and  other  holdings  of 
the  Galveston  Electric  Company,  already 
foreshadowed  in  the  Electrical 
World,  has  become  an  actuality,  the 
Galveston  City  Commission  having 
finally  approved  the  transaction.  The 
Galveston  Electric  Company  was  con¬ 
trolled  by  the  Galveston-Houston  Elec¬ 
tric  Company  of  Boston  and  under 
Stone  &  Webster  management.  The 
Houston  company  is  a  National  Power 
&  Light  subsidiary  under  Electric  Bond 
&  Share  Company  supervision. 

Bryan  F.  Williams,  city  attorney  for 


the  Te.xas  coast  city,  was  instructed 
to  draw  up  ordinances  governing  rates 
and  franchises.  The  City  Commission 
.stipulated  that  rates  for  residence  light¬ 
ing  and  power  and  for  large  industries 
shall  be  on  an  ecjuality  with  rates  now 
applying  in  Houston.  E'or  smaller  in¬ 
dustries.  with  monthly  bills  less  than 
$270,  the  Galveston  rates  will  be  about 
25  per  cent  higher  than  rates  for  similar 
industries  in  Houston.  .An  annual  sav¬ 
ing  of  approximately  $100,000  to  Gal¬ 
veston  consumers  will  be  made  under 
the  new  rates,  according  to  the  purchas¬ 
ing  company’s  estimate. 

T 

St.  Lawrence  Trustees 
Visit  Massena  Site 

Headed  by  the  chairman.  E'rank  P. 
WaLh,  the  five  trustees  of  the  New 
^'ork  .State  Power  Authority,  accompa¬ 
nied  by  Colonel  E'rederick  Stuart 
Greene,  State  Commissioner  of  Public 
Works,  and  other  engineers,  visited 
Massena  Point,  the  proposed  site  of  the 
.St.  Lawrence  hydro-electric  develop¬ 
ment.  on  Monday  of  this  week,  going 
thence  1o  visit  the  private  Beauharnoi> 
project  now  under  way  in  Quebec.  The 
party  surveyed  the  Long  Sault  RapiiK 
from  airplanes  before  motoring  to  Mon¬ 
treal.  According  to  press  reports,  its 
members  e.xpect  to  convince  the  Cana¬ 
dian  engineers  who  favor  a  two-stage 
development  that  the  one-stage  plan 
favored  by  Colonel  Greene  and  the  engi¬ 
neers  who  served  with  him  as  consult¬ 
ants  when  Massena  Point  was  chosen 
as  the  favored  site  has  superior  advan¬ 
tages  in  cost,  .safety  and  as  regards 
construction  of  the  deep  waterway  that 
is  bound  up  with  the  plans. 

T 

Action  for  Removal  of  Com¬ 
mission  Heard  at  Hartford 

Decisio.n  was  reserved  recently  in  the 
court  at  Hartford  where  two  members 
of  the  Connecticut  Public  Utilities  Com¬ 
mission  went  on  trial  in  the  forced  suit 
of  the  State  Attorney-General  to  oust 
them  from  office  for  neglect  of  duty 
in  failing  to  order  grade-crossing  re¬ 
movals  by  railroads  at  the  rate  required 
by  the  statutes.  Those  on  trial  were 
Chairman  Richard  Higgins  and  Joseph 
W.  Alsop.  The  other  member  of  the 
commission  originally  affected  was  the 
late  Charles  C.  Elwell. 

Counsel  for  the  commissioners  pre¬ 
sented  evidence  that  was  almost  wholly 
of  a  documentary  nature.  The  New 
York.  New  Haven  &  Hartford  Rail¬ 
road  Company,  ftrominent  in  the  defense, 
was  represented  by  counsel,  who  showed 
statistical  reports  to  prove  that  during 
the  period  of  alleged  neglect  the  road 
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"TEMPLE  OF  ANGOR”  AT  PARIS  COLONIAL  EXHIBITION 


liy  cicciricil y's  liclf>  this  rcprodndion  of  an  Oriental  tcmf'le.  traiis- 
jonned  to  an  industrial  slunef'laee.  heeainc  one  of  the  chief  attractions 
of  the  exf'osition  by  ni<fht  as  zeelt  as  by  day. 


T  T  ▼ 


was  not  financially  able  to  remove  grade 
crossings  at  the  reciuired  rate  of  eighteen 
a  year. 

As  previously  told  in  the  Electrical 
World,  these  proceedings  were  the  re¬ 
sult  of  persistent  effort  hy  Prof.  Albert 
Levitt  of  Redding,  Conn.  I'lie  two  coivi- 
missioners  testified  that  they  helievetl 
rehabilitation  of  the  New  Haven  rail¬ 
road  had  been  for  several  years  past 
more  important  than  the  elimination  of 
grade  crossings.  The  statute  under 
which  action  was  brought  was  repealed 
at  the  last  session  of  the  General  As- 
.''Cinblv. 

T 

Improvements  from  Excess 
Profits  Not  Capitali  zable 

1)Y  A.\  ORDER  denying  an  application  of 
the  Mondovi  Telephone  Company  t(» 
capitalize  its  assets  due  t(*  increased 
value  through  alleged  appreciation  the 
Wisconsin  Railroad  Commission  re¬ 
cently  set  a  precedent.  The  commissiiHi 
will  hold  a  rate  hearing  on  the  theory 
that  the  company's  earnings  as  shown 
in  its  statements  indicate  that  it  could 
give  lower  rates  to  its  patrons  with  rea¬ 
sonable  profit.  'Pile  decision  is  regarded 
as  one  of  the  most  important  rendered 
by  the  commission  and  may  prove  of 
significance  in  the  conduct  of  all  utility 
finances  in  Wisconsin.  The  commission 
in  refusing  the  application  of  the  com¬ 
pany  for  a  stock  dividend  emphasizes: 

1.  That  the  company’s  reports  for  a 
rate-making  basis  will  he  held  conclu¬ 
sive  as  to  the  value  of  the  property  and 
that  the  huilding  up  of  plants  out  of 
excess  profits  reported  as  operating  ex¬ 
penses  hut  in  reality  used  for  improve¬ 
ments  enhancing  the  value  of  the 
property  will  not  he  permitted. 

2.  That  ajipreciation  and  depreciation 
f)l  assets  due  to  construction  will  not 
he  recognized  as  controlling  rate-making 
factors  because  of  the  thictnations  in 
the  values  of  materials. 

One  point  emphasized  in  the  opinion, 
written  by  Gommissioner  Lilienthal.  is 
that  public  utilities  will  he  held  to  the 
anmvil  reports  they  make  to  the  com¬ 
mission.  to  prevent  a  company  from 
‘‘huilding  up  its  property  through 
charges  to  operating  expenses  and  then 
later  seeking  a  fair  return  on  this 
property  which  the  consumers  have 
already  paid  f(tr  out  of  rates." 

.\nother  feature  of  the  opinion  is  the 
significance  attached  to  the  pre.sent  de¬ 
cline  in  commodity  prices.  While  prices 
were  high,  following  the  war.  the 
utilities  claimed  rates  upon  reproduc¬ 
tion  costs  to  produce  high  valuations,  it 
states.  The  opinion  of  the  commission 
intimates  that  this  policy,  if  turned 
around  and  applied  against  the  utilities 
now  that  prices  are  receding,  may  prove 
embarrassing  to  the  companies. 

Discussing  the  annual  reports  hy 
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utilities  to  the  commission,  the  decision 
^ays :  “ d'he  c<jmmission  believes  that  the 
regulatory  usefulness  of  the  annual  re¬ 
port  has  not  heretofore  been  adecjuately 
emphasized.  We  are  of  the  opinion  that 
the  reporting  public  utilities  may  he 
estopped  to  deny  the  accuracy  of  these 
reports  and  the  accuracy  of-  their  ac¬ 
counting  pnicedure.  Phe  accounts  and 
the  annual  reports  of  the  puhlic  utilities 
.subject  to  the  commission's  jurisdic¬ 
tion  are  representations  as  to  ])roperty. 
revenues  and  expenses,  and  upon  the 
basis  of  these  representations  the  com¬ 
mission  determines  whether  rates  arc 
reasonahle  and  financial  practices  con¬ 
sistent  with  the  puhlic  interest.’’ 

T 

Canadians  Interested  in 
Merchandisins  Problems 

Two  iir.xDKiD  \.\D  Eicinv  <lelegates 
;md  their  \\i\es  from  all  parts  of  t'an- 
;i<la  gathered  :it  the  famous  lianlf 
.'Springs  resort  in  the  Canadian  Rockies 
on  June  16  to  18  for  the  torty-lirst  an¬ 
nual  convention  of  the  Ctinadian  h'lec- 
trical  .Association.  Opening  sessions 
were  mainly  taken  uj)  with  the  address 
of  the  I’resident,  George  R.  Atchison. 
.Southern  Canada  Power  Company. 
.Ahmtreal,  and  reports  of  committees.  .At 
dinner  J.  E.  Brownlee.  Premier  of 
.Alberta,  welcomed  the  delegates. 

I’apers  at  the  business  sessions  in¬ 
cluded  one  on  “Electrons  at  Work  and 
at  Play,’,’  by  L.  W.  Chubb  and  Dr. 
Phillii)s  Thomas,  both  of  Westinghouse. 
atid  one  on  oil  circuit  breakers  hy  FC  B. 
.Merriman.  (ieneral  Fdectric.  The  mer¬ 
chandising  of  electrical  appliances  was 


dealt  with  both  by  I.  K.  Wilson,  chair¬ 
man  of  the  .Merchandising  Bureau,  and 
.A.  S.  halgar.  rei)resenting  the  National 
Electric  Light  .\ssociation. 

-Mr.  .Atchison  was  re-elected  president. 
J.  S.  Parker,  (jatitieau  Electric  Light 
Company,  Ottawa :  .Ale.x  D.  Ross,  Cana¬ 
dian  Niagara  Power  Conijiany,  and 
John  Morse,  .Shawinigan  Water  & 
Power  Company,  .Montreal,  w'ere  made 
vice-i)residents. 

▼ 

San  Joaquin  Valley  Users 
Organize  for  Cheap  Power 

Oroa.mz.n  I  D).\  oE  the  .San  |oa(|uin  Val¬ 
ley  Powers  L'sers’  .Association,  now  un¬ 
der  way.  with  head(juarters  in  Fresno. 
Calif.,  is  designed  “to  encourage  better 
and  more  economical  methods  of  secur¬ 
ing  power  for  agricultural  purposes  .and 
make  such  investigations  and  studies  a^ 
may  he  necessary  to  aid  and  assist  the 
various  districts  in  the  .San  joatiuiii 
Willey  counties  to  obtain  power  at  the 
hiwest  possible  costs.’’  Fhc  territory 
covered  includes  the  counties  of  .Stanis¬ 
laus.  Merced,  .Madera,  hresno.  Kings. 
I'tilare  and  Kern.  Three  directors  .are 
to  he  elected  from  each  county. 

This  movemetit  is  regarded  as  the 
outgrowth  of  the  recent  agitation  in  the 
-Satt  ioa(|uin  A'.alley  for  a  reduction  in 
])ower  rates.  .As  reported  at  the  time, 
the  California  Railroad  Commission  on 
.April  8  ordered  a  20  per  cent  reduction 
ill  the  rates  of  the  San  Joafpiin  l.ight 
A;  Power  Corporation,  to  become  ef¬ 
fective  May  1  and  continue  till  .August 
.M.  .A  further  hearing  is  to  he  held  in 
the  fall. 
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Scattered  Happeninss  in 
the  Electrical  Sphere 
UNITED  STATES 

President  Renominates  C.  L.  Draper 

Claude  L.  Draper  of  Wyoming  has 
been  reappointed  hv  President  Hoover 
to  be  a  member  of  the  Federal  Power 
Commission  for  the  five-year  term  ex¬ 
piring?  June  22.  Id36.  Mr.  Draper,  orij?- 
inally  appointed  for  a  year,  has  served 
but  a  half  year,  the  commission  not 
having  been  sworn  in  until  six  months 
after  the  passage  of  the  law  by  which 
it  was  created.  His  reappointment  must 
he  approved  by  the  .Senate  when  it 
meets. 

Indiana  Commission's  Municipal  Policy 
Non-interference  in  the  internal 
affairs  of  all  municipally  owned  utilities 
in  Indiana  was  laid  down  last  week  as 
the  policy  of  the  Indiana  Public  Service 
Commission.  The  ruling  said  the  com¬ 
mission  has  authority  to  re(juire  these 
utilities  to  provide  adecpiate  service,  hut 
it  has  no  authority  to  determine  lu)w  the 
service  shall  he  provided.  The  |)olicy 
was  enunciated  in  denying  a  petition  of 
a  group  of  manufacturers  of  Richmond. 
Ind..  who  asked  an  order  re(|uiring  the 
municipal  light  plant  to  |)rovide  standby 
service  by  purchasing  power  from  an 
outside  utility.  Previously  the  com¬ 
mission  had  assumed  considerable  lati¬ 
tude  in  dealing  with  municipal  utilities. 

Michigan  Association  Meets  Next  Week 
Mackinac  Island  will  again  be  the 
meeting  place  for  the  .Michigan  FJectric 
Fight  .Association  next  week.  On  Tues¬ 
day.  June  30.  President  D.  W.  Hayes 
and  James  V.  Oxtohy,  Detroit  Edison 
Company  counsel,  will  address  the  con¬ 
vention.  On  the  following  day  three 
papers  on  the  development  of  the 
domestic  load  will  be  read  by  C.  R. 
Fandrigan.  Detroit  Edison;  .Sam  Stites. 
Consumers  I’ower,  and  C.  F.  Hougher. 
.Michigan  Electric  Power  Company, 
respectively. 

Missouri  May  Tax  Submerged  Land 
Fands  submerged  because  of  a  hytlro- 
electric  development  are  subject  to  tax¬ 
ation  in  Missouri,  the  .Attorney-Oen- 
eral’s  office  of  that  state  has  ruled, 
citing  the  .Susciuehanna  Power  Company 
case  decided  by  the  Supreme  Court  of 
the  United  .States.  The  (juestion  arose 
in  Missouri  in  connection  with  the  Bag- 
nell  Dam  on  the  Osage  River. 

"Jacona”  Now  at  Portsmouth,  N.  H. 

Leaving  Bucksport.  Me.,  where  until 
a  few  weeks  ago  it  had  been  sup¬ 
plying  energy  to  a  large  paper  mill,  the 
Insull  company  power  boat  Jacoiui 
recently  proceeded  to  Portsmouth,  N.  IF, 
and  anchored  in  the  Piscata(|ui  River 
about  1 1  miles  upstream  from  the  gen¬ 
erating  station  »)f  the  New  Ham|)shire 
l  ias  &•  E'lectric  Cotnpany  there.  OjH'rate*! 


by  the  Public  .Service  Company  of  New 
Hampshire,  the  vessel’s  1  FfX)0-volt  out¬ 
put  is  stepped  up  to  33,000  volts  for 
transmission  to  Portsmouth  and  to  66,- 
000  volts  for  transmission  over  the  new 
line  to  Dover.  The  New  Hampshire 
Gas  &  E'lectric  .says  that  it  is  more 
economical  at  this  time  to  purchase 
energy  from  the  Jacoiui  than  to  e.xtend 
its  own  plant  facilities. 

Tillamook,  Ore.,  Wants  Utility  District 
In  order  to  protect  the  water-power 
supply  of  a  proposed  public  utility 
district,  applicatioji  has  been  made  to 
the  Oregon  Hydro- E'lectric  Commi.ssion 
for  a  preliminary  permit  to  appropriate 
6,000  sec.-ft.  from  Trask  River  and  for 
the  construction  of  three  reservoirs  to 
j)ermit  the  development  of  43,000  hp. 
•Applicants  are  \V.  H.  Feach,  O.  .A. 
Schultz  and  James  Williams,  all  of 
Tillamook,  anti  petitions  for  the 
formation  of  the  district  are  being 
circulated  throughout  the  county  of  the 
same  name.  The  Mountain  States 
Power  Company  now  supplies  the  ter¬ 
ritory. 

Carolina  Hardware  Men  on  Merchandising 
■A  resolution  adopted  hv  the  Hard- 
w.ire  -Association  of  the  Carolinas.  meet¬ 
ing  at  Green  si  )(»ro.  .\'.  C..  recently, 

urged  that  the  jmblic  service  com¬ 
missions  of  the  two  states  investigate 
utility  merchandising  practices  to  the 
end  that  the  .sale  of  appliances  by  utility 
companies  he  segregated  from  utility 
service  functions  and  that  all  expense  of 
such  merchandising  he  excluded  from 
general  operating  costs,  the  sale  of  ap¬ 
pliances  being  made  to  pay  its  own  way. 

T 


Coming  Meetings 

.Mit'liiKun  Klet'tru-  l.iKhl  .\sH(iriati«>n — 
•  Ii'ioid  -Mackinae  I.slaiMl,  .lune 

21t-July  1.  Herbert  Silvester.  4(il 
South  .Street,  Ann  .Vrboi-,  Mich. 
Camp  Co-operation  XI  —  .\ssoeiation 

I. slaiid.  Henderson  Harbor,  N.  V'., 
.lul.v  27-31.  Society  for  Klectrical 
Development,  42b  LexiiiRton  .\ venue, 
Xew  York. 

.\iiierican  Institute  of  Klectrical  Kiiici- 
neera — Pacific  Coast  Division,  I..<ike 
Tahoe,  Calif.,  Aug.  25-28.  K.  I-. 
Hutchinson,  ;{;{  \V.  39th  St.,  Xew 

York. 

Kock.v  >loiintain  OiviNioii,  N.K.I...\. 
— .Stanley  Hotel,  Kstes  Park,  ('olo., 
.Sept.  2-4.  (j.  K.  Lewis,  387  Has  & 

Klectric  Bldg.,  Denver. 
Kleetrochemical  Society  —  Hotel  I'tah, 
Salt  1-iike  City,  Sejit.  2-5.  C.  H. 
Kink,  Columbia  Cniversity,  .Xew 
York. 

I’ennHylvania  Klectric  .\NN<ieiation  — 
Hedfoi'd  Springs  Hotel,  Bedfoi-d 
Springs,  Pa.,  Sept.  9-11.  H.  A. 
Much,  Telegraph  Bldg.,  Harrisburg, 
Pa. 

Knipire  State  tias  and  Klectric  .\Hfiocia- 
tion — The  Sagamore,  Bolton  Landing, 
Lake  George,  -X.  Y.,  Sept.  10-11.  C. 

II.  B.  Chapin,  Grand  (^entral  Termi¬ 
nal,  Xew  V’ork. 

.Vnieriean  Welding  Society  —  Copley- 
Plaza  Hotel,  Boston,  Sept.  21-25.  M. 
•M.  Kelly,  33  \V.  39th  St.,  Xew  York. 
New  Kngland  Itivisioii.  N.K.I-..\. — 
Poland  Si)rings  House,  South  Po¬ 
land,  -Me.,  Sept.  28-30.  Miss  O.  A. 
Bursiel,  20  Pr(jvidence  St.,  Boston. 


Fur  a  Single  Patent  Appeals  Court 
E'-slahlishmcut  of  a  single  court  oi 
patent  appeals  is  proposed  by  the  .Ameri¬ 
can  Eaigineering  Council  in  a  report  of 
its  patents  committee,  of  which  EMwin 
J.  Prindle,  former  president  of  the  New 
York  Patent  Faw  .As.sociation.  is  chair¬ 
man.  Such  a  court,  it  is  declaretl. 
would  stimulate  inventing  and  would 
protect  both  patentee  and  public  from 
enormous  waste.  The  National  .Associa¬ 
tion  of  Manufacturers  is  said  to  have 
approved  the  proposal. 

Economic  Conference  for  Engineers 

-An  economic  conference  for  engineers 
will  be  held  from  -August  30  to  Septem¬ 
ber  7.  inclusive,  at  the  Stevens  Insti¬ 
tute  engineering  camp  near  Johnson- 
burg,  N.  J.  The  Stevens  alumni  and 
the  Columbia  University  engineering 
alumni  will  jointly  sponsor  the  gather¬ 
ing.  to  which  graduates  of  other  colleges 
and  the  younger  members  of  the  na¬ 
tional  engineering  societies  will  be  wel¬ 
comed.  Morning  and  evening  sessions 
will  be  held. 

Cascade  Rapids  Project  Is  Up 

Investigation  by  the  I'nitctl  .States 
district  engineer  stationed  at  Portland. 
Ore.,  of  the  Columbia  River  Power 
('ompany’s  fifteen-million-dollar  hydro¬ 
electric  power  project  on  the  Columbia 
River  at  Cascade  Rapids  is  proceeding, 
and  a  decision  on  the  application  for  a 
permit  may  be  rendered  this  summer  by 
the  Federal  Power  Commission. 
Present  plans  call  for  ilevelopment  of 
233.(MK)  hp.  Water  would  he  diverted 
into  a  .series  of  canals  by  a  wing  dam 
1.500  ft.  long  and  15  ft.  high. 

ABROAD 

Electrical  Growth  in  Mexico 

-An  increase  of  more  than  1(K),(MH),(K)0 
])esos  ( $50,(M)0.000 )  in  the  total  invest¬ 
ments  in  electric  power  and  light  plants 
and  transmission  lines  has  taken  place 
in  Me.xico  during  the  last  five  years,  ac¬ 
cording  to  figures  made  public  by  the 
statistical  bureau  of  the  Mexican  govern¬ 
ment.  The  grand  total  of  investments 
in  the  electrical  industry  in  that  country 
is  placed  at  approximately  $145,024,626. 
.Most  of  the  new  power  projects  are  in 
the  states  of  Jalisco,  Michoacan  and 
Chihuahua.  Nearly  all  the  capital  in¬ 
vested  in  these  plants  came  from  foreign 
sources,  most  of  it  American,  with 
C'anadian  interests  second. 

London  to  Light  Up 

Buckingham  Palace  will  be  illumi¬ 
nated  by  powerful  floodlamps  during 
the  International  Illumination  Congress 
in  September  ne.xt,  when  an  effort  will 
be  put  forth  to  make  Fondon  the  most 
brilliantly  lighted  capital  in  luirope.  It 
i.s  hoped  to  illuminate  the  riverside,  the 
riiames  bridges  and  many  historic  and 
beautiful  buildings,  including  the  West¬ 
minster  clock  tower. 
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Samuel  T. 
Bodine 


A 

X  A.  MONO  the  Tcal  veterans  in  the  public  utility  field 
stands  Samuel  T.  Bodine,  chairman  of  the  board  of  directors 
of  the  United  Gas  Improvement  Company  of  Philadelphia. 
In  his  nearly  fifty  years  of  service  with  this  organization 
Mr.  Bodine’s  influence,  it  goes  without  saying,  has  been  very 
potent  in  shaping  the  development  of  the  company,  of 
which  he  is  the  oldest  executive  in  point  of  service.  His 
career  has  been  that  of  .the  well-balanced  executive,  shun¬ 
ning  extremes  alike  of  radicalism  and  conservatism  and 
steadily  building  a  great  property  without  sensational  epi¬ 
sodes  or  freejuent  performances  in  the  spotlight.  His  trend 
of  mind  was  exemplified  characteristically  in  1925  by  the 
establishment  of  the  Samuel  T.  Bodine  meritorious  service 
award  to  U.G.I.  employees  for  "extraordinary  effort,  with¬ 
out  regard  to  self,  toward  maintaining  uninterrupted  service, 
or  toward  restoring  interrupted  service,  or  in  some  manner 
indicating  exceptional  fidelity  to  the  public  interests.” 

Mr.  Bodine  is  a  native  of  Philadelphia,  where  he  was 


born  in  1854  and  where  he  was  graduated  from  the  Uni¬ 
versity  of  Pennsylvania  in  1873.  In  1882  Mr.  Bodine,  who 
had  been  in  the  employ  of  Peter  Wright  &  Sons,  operators 
of  two  transatlantic  steamship  lines,  became  associated  with 
a  group  of  men  who  were  planning  to  organize  the  U.G.I. 
Company  to  promote  the  sale  of  Lowe  carbureted  water- 
gas  apparatus.  When  the  organization  was  completed  he 
became  bookkeeper  and  general  clerk,  and  soon  thereafter 
he  was  elected  secretary-treasurer.  Subsequently  he  succes 
sively  held  the  posts  of  general  manager,  vice-president  and 
president  from  1911  to  1926.  In  the  year  last  named  Ik 
was  elected  to  the  chairmanship  of  the  board,  and  he  has 
since  then  filled  this  office  continuously. 

Besides  his  responsibilities  with  the  U.G.I.  and  important 
.subsidiaries  of  that  company,  Mr.  Bodine  is  a  ilirector  of 
the  Fidelity-Philadelphia  Trust  Company,  the  Philadelphia 
National  Bank  and  the  Pennsylvania  Company  for  Insur¬ 
ance  on  Lives  and  Granting  Annuities. 


EDITORIALS 

L.W.W  .MORROW 
Editor 


Th  e  valley  may  rise  to  the  hill 

OXCEPTIOXS  of  the  fundamental  prin¬ 
ciples  of  rate  making  in  the  electric  utility 
business  are  classic.  They  stem  back  to  the 
analyses  of  Hopkinson  and  Wright,  however 
much  their  present-day  expressions  are  hung 
about  like  Christmas  trees  with  modern  ideas  and 
expedients.  Those  bases  of  rates,  enunciated  so 
early  in  the  history  of  the  art,  must  remain  the 
lowermost  atul  the  strongest  stones  in  all  electric 
rate  structures. 

On  these  old  stones,  however,  has  sprung  up 
an  ivy  that  possibly  may  greatly  harm  the  struc¬ 
ture.  d'he  general  time  coincidence  of  electric 
loads  makes  the  major  burdens  on  supplv  systems 
fall  within  tlerinite  hours,  the  hours  when  human 
beings  are  awake  and  going  about  their  various 
occupations.  It  was  natural,  then,  when  collec¬ 
tion  tor  service  rendered  was  considered,  that  the 
tixeti  costs  for  investment  and  other  continuous 
elements  should  be  mostlv  levied  on -the  most 
numerous  class  of  customers — a  class  that  for 
long  remained  the  only  one.  This  attitude  of 
mind  favored  the  thought  that  load  served  at  a 
different  time  in  the  twenty-four  hours  of  the  day. 
when  the  system  burden  was  very  low,  need  not 
be  saddled  with  fixed  costs  to  any  great  degree 
and  might  be  taken  on  at  a  price  to  allow  a  profit 
on  the  operating  increment  of  cost  only. 

Barring  revolutionary  discoveries  and  inven¬ 
tions,  the  prospects  of  a  system  load  curve  with¬ 
out  hills  and  valleys  are  still  in  the  future  and 
remain  a  pleasant  theme  for  speculation.  But 
off-peak  rates  mav  become  embarrassing  before 
the  advent  of  a  level  load  curve. 

d'he  off-peak  loail  need  only  rise  to  respectable 
proportions  and  supply  a  reasonable  number  of 
customers  for  those  other  customers  who  are 
carrying  the  larger  part  of  the  fixed  charges  to 
become  restive  and  begin  to  talk  about  discrimi¬ 
natory  rates.  Such  off-peak  load  possibilities  are 


already  in  sight.  Just  as  the  idea  of  “dump 
power”  is  shading  now  into  full  eclipse,  so  must, 
the  idea  of  “off-peak”  rates  merge  into  the  limbo 
of  forgotten  things  eventually.  Such  rates  should 
be  used  with  care  lest  they  become  a  handicap  and 
not  an  asset. 

More  interpretation  oF 
financial  statements 

FIXAXCIAL  statements  issued  by  utility  com¬ 
panies  have  improved  greatly  in  intelligibility, 
but  there  are  still  many  that  challenge  the  in¬ 
genuity  of  any  one  not  schooled  in  the  intricacies 
of  accounting.  Standardization  of  accounts  with 
its  unquestioned  value  for  purposes  of  comparison 
may  lead  to  public  misunderstanding  or  misinter¬ 
pretation.  Broad  classifications  not  thoroughly 
understood  lead  to  exaggerated  ideas  of  profits 
—to  charges  of  unduly  large  earnings  on  com¬ 
mon  stock,  unduly  high  service  rates,  watered 
stock  and  the  rest. 

The  statements  of  most  representative  util¬ 
ities  for  19.V0,  when  interpreted,  show  the  results 
of  Increasingly  able  management,  of  keen  planning 
and  foresight,  and  Indicate  a  very  narrow  margin 
of  profit  to  the  common-stock  owners  considering 
the  risk  involved  in  the  general  uncertainty  of 
business.  But  these  facts  are  not  readily  under¬ 
stood  by  the  public.  Even  where  the  information 
is  imparted  intelligibly,  it  often  is  presented  only 
to  stockholders,  remarkable  though  it  is  that 
there  should  still  be  an  almost  universal  assump¬ 
tion  that  the  buyer  of  service  has  no  interest  in 
the  operations  o'f  a  utility  unless  he  happens  also 
to  be  a  stock !i»>ldcr. 

Certain  banks  have  reaped  valuable  advertis¬ 
ing  and  good  will  from  simplifying  their  state¬ 
ments.  The  utilities,  engaged  in  the  public  serv'- 
ice,  have  infinitely  more  to  gain  from  having  their 
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public  familiar  with  their  financial  operations  and 
thus  equipped  to  develop  a  sympathetic  under¬ 
standing  of  problems  obviously  mutual.  Could 
there  be  any  more  potent  check  upon  the  activities 
of  political  trouble  makers,  whose  greatest  asset  is 
the  charge  of  excess  profits  and  excess  financing? 

Sunrise  as  well  as  lishtnins  figures 
in  transmission  interruptions 

LIGHI  NING  as  a  menace  is  well  on  its  way 
^  toward  subjugation  as  far  as  power  trans¬ 
mission  is  concerned,  but  other  disturbances  re¬ 
main  to  be  mastered  in  the  effort  to  give  service 
with  never  an  unforeseen  interruption.  Messrs. 
George  and  Brownlee  of  Tennessee  have  been 
giving  attention  to  interruptions  not  caused  by 
lightning  and  have  discovered  the  striking  fact 
that  7(1  per  cent  occur  at  or  near  sunrise.  They 
submit  no  explanation  but  do  point  out  that  there 
must  be  a  ruling  cause,  since  pure  possibility  of  the 
congregation  of  interruptions  at  this  hour  would 
he  as  slim  as  the  chance  of  survival  of  the  pro- 
\  erbial  sngwball. 

It  is  evident  that  unless  the  trouble  can  be 
attributed  to  birds  or  to  purely  thermal  phe¬ 
nomena  it  must  be  associated  with  the  effects  of 
the  sun’s  rays  at  a  time  of  day  when  fog  and  dew 
are  likely  to  be  prevalent.  Admittedly,  fog  and 
dew  deposits  on  insulators  are  quite  different 
from  the  artificial  rain  used  in  wet  breakdown 
tests.  What  reason  have  we  for  believing  that 
a  film  may  not  behave  in  a  totally  different 
manner  from  a  deposit  of  discrete  globules  sepa¬ 
rated  by  dry  surface  and  un-ionized  air?  Wby 
may  not  the  sun’s  rays  effect  the  ionization  of  the 
air  to  an  extent  that  will  produce  the  corona  that 
precedes  breakdown?  What  about  the  ozone 
and  nitrification  that  attend  this  process? 

Radio  engineers  have  long  held  to  the  belief 
that  there  is  a  definite  correlation  between  recep¬ 
tion  and  the  moon’s  phases.  In  this  case  the  effect 
appears  to  be  rather  electrostatic  than  due  to  the 
actinic  or  photo-electric  possibility  attributed  to 
the  sun.  It  looks,  therefore,  a's  if  power  engi¬ 
neers  would  have  to  give  as  much  attention  some 
day  to  phenomena  that  happen  when  the  sun 
emerges  from  below  the  horizon  or  from  behind 
a  cloud  as  they  have  been  giving  to  the  Hashes 
that  come  from  the  cloud.  Likewise  the  research 


laboratories  have  a  challenge  confronting  them 
to  design  an  insulator  that  will  stand  a  few  thou¬ 
sand  volts  when  the  sun  shines  on  them  as  readily 
as  they  withstand  a  few  million  volts  of  impulsive 
shock  from  a  cloud  that  obscures  that  sun. 


The  ultraviolet  situation 

More  has  been  said  and  written  recently 
about  ultraviolet  radiation  than  about 
any  other  branch  of  lighting,  and  yet  very  little 
definite  knowledge  concerning  it  can  be  found  in 
existing  literature.  Advertisements  proclaim  the 
great  benefits  of  the  life-giving  sunrays,  and  yet 
when  it  is  definitely  asked  in  what  respect  ultra¬ 
violet  radiation  benefits  the  human  body  the  only 
definite  answer  so  far  given  is  that  the  rays  pre¬ 
vent  and  cure  rickets  and  are  beneficial  to  chickens 
confined  to  henhouses  in  the  winter  time. 

At  a  recent  meeting  of  the  Illuminating  Engi¬ 
neering  Society  the  versatile  and  competent 
Norman  Macbeth  observed  that  he  was  neither 
a  chicken  nor  a  child  suffering  from  rickets  and 
desired  to  know  in  what  respect  ultraviolet  radia¬ 
tion  could  benefit  him.  He  also  brought  out  the 
fact  that  the  medical  profession  is  quite  non¬ 
committal,  if  not  negative,  on  the  subject  and  is 
not  certain  that  ultraviolet  radiation  improperly 
applied  would  not  cause  permanent  injury  to 
human  tissues  and  perhaps  do  a  great  deal  of 
harm  to  those  suffering  from  hardening  of  the 
arteries.  The  proponents  of  ultraviolet  quite 
promptly  and  correctly  replied  that  the  matter  of 
treatment  must  be  left  in  the  hands  of  the  medical 
profession.  The  fact  remains,  however,  that 
illuminating  engineers  are  actively  advocating  the 
wide  use  of  ultraviolet  radiation,  even  going  so 
far  as  to  recommend  it  for  purposes  of  general 
illumination. 

Mr.  Macbeth’s  warning  that  they  must  be  more 
conservative  in  their  recommendations  or  run  the 
danger  of  being  listed  among  the  quacks  is  very 
timely.  It  is  well  to  place  every  possibly  curative 
means  in  the  hands  of  biologists  and  men  of  medi¬ 
cine  to  experiment  with,  but  it  is  for  them  and 
for  them  alone  to  decide  definitely  what  is  helpful 
and  what  is  harmful  to  the  human  body  and  when 
and  how  anything  resembling  a  treatment  should 
be  used.  Human  life  is  too  precious  for  laymen 
to  prescribe  remedies  for  physical  ills. 
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Ensineers  must  awaken 
from  lethargy  about  licensing 

During  the  legislative  season  now  ended  in 
all  save  a  few  of  the  states  engineer  licens¬ 
ing  bills  were  under  consideration  in  several  com¬ 
monwealths.  In  some  such  bills  were  passed;  in 
others  the  engineers  in  general  were  indifferent 
and  the  legislators  failed  to  heed  the  importu¬ 
nities  of  the  minorities  that  urged  the  bills.  This 
indifference  should  not  be  allowed  to  persist. 
Tngineers,  and  especially  electrical  engineers, 
should  inform  themselves  of  the  advantages  and 
disadvantages  of  a  licensing  svstem.  Otherwise 
they  are  likely  to  fiiul  the  engineering  profession 
relegated  to  an  interior  status  from  which  it  couhl 
never  emerge  to  logical  parity  with  law,  mcilicine 
and  the  ministry. 

The  ideal  aim  of  licensing  would  be  to  excliule 
inexperienced  persons  from  designing  and  install¬ 
ing  structures  and  systems  in  which  public  safety 
is  involved.  The  pressure,  however,  for  licensing 
legislation  has  often  come  not  from  the  public  but 
from  organized  minorities  whose  motives  have 
often  been  subversive  of  the  interests  of  engi¬ 
neers  generally.  In  certain  instances  architects 
have  brought  about  the  passage  of  bills  which  pre¬ 
vent  engineers  from  filing  plans  for  buildings  and 
structures,  even  those  of  such  a  nature  that  few 
architects  would  desire  to  undertake  more  than 
the  esthetic  elements  of  the  design.  In  such  cases 
it  is  the  structural  engineers  who  are  most  con¬ 
cerned  with  the  menace  of  legislation  which  will 
render  them  subservient  to  members  of  another 
profession. 

It  would,  none  the  less,  be  extremely  unfor¬ 
tunate  for  the  rest  of  the  professional  engineer¬ 
ing  world  to  have  legal  tlistinetions  drawn  which 
would  license  only  those  engineers  who  design 
structures  involving  hazards  of  travel  and  habita¬ 
tion.  If  the  inevitable  licensing  movement  is  to 
confer  ultimately  u[)on  all  engineers  the  profes¬ 
sional  distinction  which  they  have  a  right  to  claim, 
then  all  engineers  must  first  agree  upon  an  accept¬ 
able  ilefinition  ot  their  engineering  function  and 
after  that  they  must  work  in  concert  to  see  that 
legislation  gives  the  public  protection  against  in- 
eompetency  and  imposes  on  the  engineers  an 
obligation  to  meet  a  minimum  qualification. 

The  problem  is  not  easy,  but  its  complexity 
should  not  be  used  as  a  shield  by  those  who  feel 


that  licensing  confers  no  immediate  benefits  on 
cither  the  public  or  the  engineer.  The  benefits 
lie  in  the  decade  ahead. 


Excess  varieties  still  burden  industry 

Boiled  down  to  maximum  economic  con¬ 
centration,  standardization  in  engineering 
development  means  the  elimination  of  excess 
varieties.  Manufacturers  are  for  it  and  oper¬ 
ators  of  plants  should  be  enthusiastic  supporters 
of  the  process.  Endless  debate  could  be  held  over 
the  definition  of  what  an  excess  variety  in  elec¬ 
trical  equipment  design  is,  but  the  fundamental 
principle  cannot  be  safely  overlooked  in  future 
engineering.  In  a  word,  it  is  an  economic  cri?ne 
to  demand  needless  variety  in  apparatus  built  for 
utilitarian  service,  and  the  ultimate  test  is  whether 
existing  products  can  be  counted  upon  to  meet  the 
problem  in  hand  well  enough  to  satisfy  the  rea¬ 
sonable  requirements  of  leading  professional  and 
business  judgment. 

Departure  from  proved  standards  can  no 
longer  be  justified  on  the  grounds  of  individual 
pride  in  having  something  different  or  on  the  basis 
of  technical  whims.  Only  where  the  benefits  of 
leaving  the  broad  highway  of  swift  and  efficient 
manufacture  and  distribution  are  clearly  defined 
and  of  due  weight  should  there  be  a  change  of 
route  to  pioneering  pathways.  Research,  devel¬ 
opment  and  the  cultivation  of  new  markets  will 
go  on  because  the  variety  of  human  necessities  is 
a  dynamic  movement  and  a  challenge;  but  let 
there  be  an  end  of  trivial  modifications  of  first- 
class  material  to  please  somebody’s  ego. 

I  here  is  room  for  diverse  talents  to  find  ex¬ 
pression  in  satisfying  both  routine  and  special  rc- 
(julrcments.  Routine  needs  demanding  standaril 
designs  and  construction  will  always  employ  the 
majority  of  men,  anil  the  elimination  of  excess 
varieties  can  never  stop  progress  warranted  by 
the  creation  of  new  necessities  and  opportunities, 
riie  final  justification  of  the  engineer’s  cost  to 
society  lies  in  his  capacity  to  make  the  choice  be¬ 
tween  the  old  and  the  new  in  equipment,  materials 
and  methods,  but  today  the  presumption  favors 
standardization,  since  by  giving  it  weight  often 
denied  in  the  past  costs  can  be  reduced  all  around 
and  earnings  increased  with  resulting  benefits  to 
research  as  well  as  to  consumers  and  investors. 
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Outdoor  Features  Simplify 


STRUCTURAL  simplicity  has  been  obtained  to  a 
striking  degree  in  the  new  hydro-electric  develop¬ 
ment  of  the  Union  Electric  Light  &  Power  Com¬ 
pany  on  the  Osage  River  near  Bagnell,  Mo.,  by  utilizing 
an  outdoor  type  of  station  and  generating  unit  design, 
paralleling  generators  on  the  low -tension  bus  only  and 
omitting  high-tension  buses.  Ultimately  this  plant  will 
contain  eight  units  aggregating  220,000  kva.  Energy 
will  be  transmitted  at  132  kv.  to  St.  Louis  by  three  initial 
circuits,  one  being  carried  on  wood  pole  H-frame  con¬ 
struction  to  tbe  Page  .Avenue  substation  in  that  city  and 
the  others  connecting  through  Rivermines  on  steel  towers 
with  W(M)den  crossarms.  Hack  of  the  dam  at  Osage  has 
been  created  tbe  fourth  largest  artificial  lake  in  the  coun¬ 
try.  The  Stone  Webster  haigineering  Corporation 
is  the  designing  and  construction  engineer  for  this  de¬ 
velopment. 

d'he  most  economical  limit  of  reservoir  development 
(established  a  storage  area  of  95  scpiare  miles  in  pondage. 
Above  the  dam  site  the  river  drains  14,000  stjuarc 
miles.  With  a  30-ft.  drawdown,  about  1.200.000  acre- 
ft.  of  storage  will  be  available,  which  will  equalize  the 
river  flow  through  a  record  dry  year.  The  maximum 
and  minimum  recorded  flows  are  110.000  and  324  sec. ft. 
respectively,  with  an  average  of  10.500  sec. ft.  for  a 
thirteen-year  period.  From  this  development  it  is  ex¬ 
pected  to  obtain  from  150,000,000  kw.-hr.  in  a  dry 
year  to  800.000.000  in  a  wet  one,  with  an  average  of 
about  425.000.000.  Tbe  operating  bead  will  range  be¬ 
tween  68  and  106  ft.,  the  tailwater  level  varying  by  about 
.^8  ft.  according  to  the  flow. 


Cross-section  of  dam  at 
spillway  section 

The  apron  desipn  followed 
exttMisive  model  te.sts  at  the 
hydraulic  laboratory  of  the 
Worcester  I'*olytechnic  Insti¬ 
tute.  The  apron  is  designed 
to  dissipate  much  of  the 
energy  in  the  overflowing  jet 
and  deflect  turbulent  water 
to  the  tailwater  surface.  A 
marked  reduction  in  scour 
and  eddies  is  anticipated. 


Max.  faUwaffr  El.  5P0’ 


Highway 


Extreme  hv/  tail  wafer 
EISSS', 


U . 


■107 


^  ,Cnxif  holes 


Peak-load  development  with  larse 
equalizins  storage. 

Electrification  of  Osage  River  sup¬ 
plements  Keokuk  plant  on  the  Missis¬ 
sippi. 

Maj  or  industrial  load  tapped  en  route 
to  St.  Louis. 

Outdoor  type  generating  units  pro¬ 
tected  by  removable  housings. 
Transmission  line  breakers  and  high- 
tension  buses  omitted. 


Although  the  Osage  development  is  about  140  miles 
from  St.  Louis,  it  was  considered,  with  the  installation 
of  a  spare  transmission  circuit,  to  be  of  primary  power 
rating.  Stability  studies  indicated  that  170,000  kw.  could 
be  satisfactorily  transmitted  with  the  proposed  lines  and 
the  Osage  station  was  designed  on  this  basis.  About 
150,000,000  kw.-hr.  per  year  is  to  be  purcha.sed  by  the 
St.  Joseph  Lead  Company  at  Rivermines,  en  route  to 
St.  Louis. 

A  concrete  dam  2,543  ft.  long  and  148  ft.  in  maximum 
height,  w’ith  gravity  .section,  impounds  the  water,  and 
the  generating  station,  511  ft.  long,  is  located  in  the 
river  channel  section  of  the  dam.  The  spillw’ay  has  a 
capacity  of  162,000  sec. ft.  In  the  spillway  section  are 
twelve  tainter  gates,  each  34  ft.  long  and  23  ft.  high, 
with  6-ft.  piers  intervening  which  support  the  gate 
trunnions  and  a  highway  and  operating  deck  above.  The 
operating  deck  is  upstream  from  the  highway  and  pro¬ 
vides  working  space  for  two  70-ton  gantry  cranes  for 
operating  the  tainter  gates,  fixed  roller  type  headgates 
and  to  place  or  remove  tra.sh  rack  sections  and  stop  logs. 
Compressed  air  will  be  used  to  prevent  accumulation  of 
ice  pressure  against  the  tainter  gates. 

The  power  station  section  is  designed  for  the  installa¬ 
tion  of  eight  main  and  two  station  service  units.  Initially 
there  will  be  six  main  and  two  station  service  units. 
The  headworks  section  acts  essentially  as  a  gravity  dam, 
and  the  upper  portion,  including  intakes,  racks  and  gates, 
is  of  reinforced  concrete.  Plate-lined  steel  penstocks 
lead  through  the  headworks  to  the  scroll  cases  of  the 
main  units.  The  electrical  bay  of  the  .station  is  built  over 
the  penstocks  between  tbe  generators  and  the  headworks 
wall.  Above  the  electrical  hay  are  the  step-up  trans¬ 
formers  and  take-off  structure  for  the  outgoing  lines, 
line  disconnecting  switches,  carrier  coupling  condensers 
and  lightning  arre.ster  equipment. 

Each  main  generating  unit  consists  of  a  27,500-kw. 
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umbrella  ty])e  Westinj^house  generator  delivering  three-  rotor  and  the  rotor  let  down  upon  it.  Full  access  to  rotor 
]>hase.  bO-cycle  energy  at  l.'^.SOO  volts,  direct  driven  hy  and  stator  is  thus  obtained.  It  is  necessary  to  remove 
an  -Allis-Chalmers  vertical  shaft.  Francis  type  turbine  of  the  main  housing  only  in  case  of  withdrawing  the  rotor 
33.5IX)  hp.  full  gate  rating  at  90  ft.  net  head,  running  entirely  or  of  dismantling  the  waterwheel. 

112..S  r.p.m.  and  designed  to  give  30,000  hp.  at  best  gate.  .At  present  three  General  Electric  13.8(X)- 132.000- volt 
Each  generator  has  a  closed  water-cooled  air  circulating  transformer  hanks  will  he  installed,  each  consisting  of 


system. 


three  single-phase  units  rated  at  40.000  kva.  per  bank 


Superstructure  over  generators  omitted 

The  building  superstructure  over  the  generator  room 
was  omitted  and  the  station  crane  is  of  the  outdoor  type 
with  one  gantry  leg,  the  other  crane  rail  being  carried 


and  at  60,000  kva.  with  air-blast  cooling.  A  fourth  hank 
will  he  added  later.  The  outgoing  circuits  will  be  con¬ 
nected  to  the  transformers  through  airhreak  <lisconnecting 
switches  only,  without  oil  break¬ 
ers  or  132-kv.  buses.  One  out- 


by  the  electrical  hay  wall.  All  ordinary  access  to  the  going  circuit  per  bank  is  provided 
generators  will  be  by  the  wheel  pit.  Motor-generator  and  initially  a  ]iair  of  generator- 
exciters  are  mounted  on  the  main  waterwheel  floor  with 
other  auxiliary  equipment.  The  next  floor  above  was 
raised  a  few  feet  above  floodwater  level,  which  made  it 
feasible  to  locate  the  generators  below  this  floor,  sur¬ 
mounting  them  by  metal  housings. 

The  metal  housings  above  the  generators  are  located 

high  enough  so  that  hy  using  jacks  and  the  crane  ojierat- 

ing  through  a  smaller  cover  in  the  center  of  the  main 

housing  the  rotor  can  be  lifted  clear  of  the  stator  and 

supjxjrted  on  a  shaft  extension  under  the  main  cover  for 

normal  repairs.  In  carrying  out  this  procedure  the  smali 

cover  is  first  removed  from  the  housing,  the 

shaft  extension  is  bolted  to  the  main  shaft  and 

the  rotor  is  then  jacked  free  of  the  main  shaft 

and  raised  by  the  crane  about  6  ft.  A  ring  key 

is  put  arouufl  the  shaft  extension  under  the  stop  tog  in , 

'  Jafchfc/ y 

posifiori 

Extreme  low 
taile/ater 

a  cKc’ 


15,200  i/olt  line 


'Stop  log  in 
storage 

'Head  gate 
in  lafehed 
position 


150-ton  gantry 


25,888  kva. 
generator; 


Max.  tailwater 
EI590\  m 


Water  wheel 
55.500  hp  .  •. 
full  gave  . 


Semi-outdoor  power  house 
economizes  materials 

Outdoor,  umbrella  type  generators  reiulered 
quickly  acce.ssible,  as  are  the  driving  tur¬ 
bines  through  removable  housings  and  a 
gantry  crane  installation.  Six  units  will  In 
installed  initially. 


Grout 

hoifs 
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Cr.c»ne-Riverminer.  Line  No. 2 
( Osci^e-Pjigo  Line  No  I  future) 

-..-j-y-x  fCoro/enser  bushina 


Osogo-P^ae  Line  No  1 
(Osage -Poige  Line  No  2  future') 


^nj^STransformer  Bank  //.  / 

1j  One -phase  fransf 
iXeach  I3,35i  kva 

rV  ^  «  /  */  ,  !\l3.akv./^-l32kv.Y.rafea 

\  ^-Transformer  Bank  No  2  \20,000kva  with  am  bias* 

Same  os  No.  /  400^ }  .Community  feePer 


-''■W 


-Transformer  neufra, 
a^ouna  bus 

S 

t 


‘nc»/|  p^M 


13.6 'kv.  bus 


AGen 

.'No.1 


T. 

^  eauipment 
ip  electrically 
.'  -operated 


■■  ?tj  emeraency  station -service  bus  ^  4 , 

Simple  switching  and  scctionalizing  facilities 


will  he  connected  tlirough  Id.JS-kv.  oil  circuit  hreakers  to 
one  transformer  hank. 

Later  a  sectionalized  l.V<S-kv.  station  hus  will  he 
installed.  t(j  which  four  of  the  eight  generatiug  units  will 
he  connectefi  through  their  respective  oil  circuit  hreakers. 
d'he  connections  for  the  four  remaining  generator  unit'' 
will  he  arranged  to  form  a  generator-transformer-line 
unit,  with  an  oil  breaker  connection  to  the  ld.8-kv.  hns 
interposed  between  the  generator  and  transformer  oil 
circuit  hreakers. 

Major  station  service  auxiliaries  will  he  energized  from 
a  J.4(Xl-volt  sectionalized  single  hns  supplied  with  energy 
fnjm  two  vS,0C)0-kva.  waterwheel-driven  generators. 

▼ 

Correct  Generator  Synchronizing 
Insured  by  Auxiliary  Control 

By  JOHN  AUCHINCLOSS 

Switchficar  Department , 

(ieiieral  IHeetrie  Compaiiy,  Philadelphia,  Pa. 

.\  certain  hazard  always  surrounds  the  operation  of 
''Vnehronizing  on  donhle-hns  systems  where  hns  selec¬ 
tion  is  accomplished  by  means  of  air-hreak  disconnecting 
switches.  If  the  wrong  selector  is  closed  it  is  possible 
inadvertently  to  ])arallel  a  generator  or  line  with  another 
with  which  it  has  not  been  previcnisly  s\  nchronized. 

h'or  ex.aniple.  in  (a)  of  the  accomjjanying  figure  sup¬ 
pose'  generator  I  is  running  on  hns  A,  generator  II  on 
bus  />’.  and  it  is  desired  to  .synchronize  generator  111 
with  generator  II  on  hns  />.  The  usual  procedure  would 
he  to  close  disconnecting  switch  X  on  hns  /’  and  after 
synchronizing  generator  III  with  generator  II  by  means 
of  the  synchroscope  to  close  Ijreakcr  Z,  thereby  ])arallel- 
ing  generators  II  and  111  on  hns  /’.  So  far  all  would 
havt'  been  well,  hut  suppose  that  instead  of  closing  dis¬ 
connecting  switch  .V  the  operator  had  inadvertenth 
closed  disconnecting  switch  )’  and  then  proceeded  to  go 


through  the  operation  of  synchronizing  generator  Ill 
with  generator  11.  At  the  moment  tjf  synchronism  be¬ 
tween  generators  II  and  III  he  closes  switch  Z.  Obvi¬ 
ously  the  immediate  result  is  the  paralleling  of  generator> 
1  and  Ilf  through  hns  A,  and  since  generator  III  had 
been  synchronized  with  generator  II  hut  not  with  gen¬ 
erator  I.  the  gravity  of  the  possible  consequence  is  im¬ 
mediately  ap])arent.  This  is  not  merely  an  imaginary 
case,  for  it  is  known  to  have  occurred  in  a  number  of 
instances,  and  only  extreme  vigilance  on  the  ])art  of 
operators  in  general  is  responsible  for  the  good  fortune 
which  has  prevented  its  occurrence  in  a  great  many  more. 

To  guard  effectively  against  such  disastrous  mishap> 
the  writer  has  devised  a  scheme  of  control  for  electricall\ 
o])erated  breakers  which  is  shown  in  sufficient  detail  in 
(b)  to  illustrate  the  safety  features  which  it  incorijo- 
rates.  An  understanding  of  these  features  can  readily 
be  gained  by  following  step  by  .step  the  ojjeration  alreadx 
described  under  (a),  when  it  will  be  found  that  if  tlu* 
same  error  is  committed  its  consequences  will  l)e  entirelv 
])revented  by  breaker  Z,  which  cannot  be  clo.sed  because 
of  tbe  gap  in  its  closing  contrt)!  circuit  left  by  the 
auxiliary  switches  at  the  selectors.  A  study  of  the 
method  will  disclo.se  that  by  means  of  tbe  nnkjcking 
switch  K.  which  may  be  under  the  control  of  the  chief 
o])erator  or  may  take  the  form  of  an  auxiliary  switch 
on  the  bus  tie  breaker,  if  one  is  provided,  the  safet\ 
features  may  be  tem])oraril\  withdrawn  in  order  tn 
transfer  genenitors  from  one  bus  to  the  other.  The 
.scheme  also  lends  itsc'lf  ijarticnlarly  well  to  those  double 
bus  arrangements  in  which  either  bus  may  he  used 
alternatelv  as  a  spare  hns.  or  where  it  is  desirecl  to  isolate 
an  entire  huN  for  |)nrpo,ses  of  ins])ection.  It  might  he 
added  th.at  the  synchronizing  plugs  are  arranged  in  such 
a  way  that  no  wrong  connection  can  follow  their  inser¬ 
tion  in  an  invi-rted  i)osition. 


1.01  > 


(b) 


Aiixiliarv  switches  on  generator  breaker  control 
prevent  faulty  closing 

(a)  Whon  ronnei'tins  Kcncrator  III  to  maohino  I  oi'  II 
.-lyiiihroiiiMii  with  th*-  i-isht  iiiaihiiic  must  he  insured, 
(h)  Aiixiliaiy  switclies  iireveiii  tdosiutf  of  niaehiiie 
hreaker  until  (.-ondit ions  are  i-orreet. 
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2  to  3  Kw.-Hr.  per  Day 
Heats  Plant  Beds 


Gardeners  and  florists  are  enthusiastic  over 
a  small  hotbed  heater  develo])ed  with  the  as¬ 
sistance  of  the  rural  service  department  of  the 
Portland  (Ore.)  General  Electric  Company. 
These  little  devices  are  proving  a  good  load 
builder  on  rural  lines  and  very  satisfactory 
for  plant  proi)agation.  Metal  trays  30x-10  in. 
in  size,  having  a  200-watt  nichrome  heating 
element  thermostatically  controlled,  serve  as 
a  heating  medium  for  four  “flats”  or  plant 
boxes.  Connection  is  made  to  any  lamp  socket 
and  several  trays  are  connected  to  the  same 
thermostat  if  like  temperatures  are  desired 
in  all  boxes.  Check  meters  .show  each  tray 


200-watt  element  heats  four  plant  boxes 

Co.xt  |!* :  consumption  2  to  3  kw.-hr.  per  day. 


consumes  from  2  to  3  kw.-hr.  per  day.  The  jirice  of  flori.st  was  able  to  root  95  per  cent  of  his  plants  in  fifteen 
the  e(|ui]iment  is  only  $9  per  heater.  days,  whereas  under  former  methods  only  40  jjer  cent 

Hy  maintaining  temperatures  from  60  to  70  deg.  one  rooted  in  three  months. 


For  Better  Public  Relations 

To  improve  the  public  relations  situation  locally 
and  nationally^  I  would  sugge'^t  that  we - 


1.  Plan  to  study  the  public  rela¬ 
tions  question  just  as  carefully  in 
the  next  several  years  as  the  tech¬ 
nical  question  has  been  studied  in 
the  past  few  years, 

2.  Apply  more  of  the  external 
and  less  of  the  internal  viewpoint 
with  respect  to  public  good  will. 

3.  Appreciate  that  confidence 
brings  good  public  relations  and 
that  performance  rather  than  prom¬ 
ises  brings  confidence. 

4.  Develop  the  best  possible  so¬ 
lutions  for  the  public  issues  con¬ 
fronting  our  industry. 

5.  Remember  that  the  two  chief 
points  in  the  average  customer’s 
mind  concerning  our  industry  are 
pocketbook  (rates)  and  convenience 
(service). 

6.  Continue  to  develop  technical 
improvements  and  commercial  ac¬ 
tivities  so  that  rates  and  service 
may  be  favorably  affected  as  often 
and  as  much  as  possible. 

7.  Strive  to  ascertain  and  under¬ 


stand  the  rank  and  file  of  public 
opinion  in  our  various  company 
territories. 

8.  Never  maintain  the  attitude 
that  we  are  always  right,  but  be 
open-minded  toward  all  reasonable 
criticism. 

9.  Revise  company  policies  when, 
as  and  if  desirable  .so  that  public 
convenience  may  best  be  served  at 
all  times. 

10.  Explain  to  people  from  their 
viewpoint  those  economic  funda¬ 
mental  of  the  industry  which 
critics  are  distorting. 

11.  Publicly  answer  false  charges 
when  made  by  critics  of  national 
reputation. 

12.  Never  overstate  the  facts  in 
connection  with  sales  activities, 
w’hether  of  service,  appliances  or 
securities. 

13.  Show  people  by  the  written 
word,  by  the  spoken  word  and  by 
demonstration  the  variety  of  serv¬ 
ices  which  electricity  performs  and 


can  perform  for  them  in  the  home, 
the  office,  the  store,  the  factory  and 
on  the  farm. 

14.  Sell  the  idea  that  public  good 
w'ill  concerns  every  member  of  an 
organization  and  not  just  the  pub¬ 
lic  relations  department  alone. 

15.  Conduct  training  programs 
so  that  employees  can  handle  ques¬ 
tions  and  complaints  as  well  as  the 
mechanics  of  their  daily  work. 

16.  Offer  customers  the  oppor¬ 
tunity  of  becoming  partners  in  our 
industry  through  employee  sales  of 
preferred  stock. 

17.  Keep  investors  regularly  and 
clearly  informed  concerning  the 
status  and  progress  of  our  com¬ 
panies. 

18.  Conduct  carefully  planned 
public  relations  programs  to  in¬ 
crease  and  maintain  public  under¬ 
standing  and  good  will. 

HARRY  REID, 

Chairman 

Public  Relations  Xational  Section. 
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Room  from  which  op- 
erator  controls  four¬ 
teen  soaking  pits.  On 
the  right  is  the  con- 
t>ol  desk  with  lamps. 
Indicating  pyrometer 
just  above  far  end  of 
desk.  On  the  left 
recording  pyrometers 
with  sign  flashing  cur¬ 
rent  source  above. 
T  emperature  control¬ 
lers  are  behind  the 
column. 


Operation  of  Fourteen  Soaking  Pits 

Controlled  by  O 

By  KIRTLAND  MARSH 


(  htii  fiiiif/  I  nnnu  e  nir'ision. 

C  ciitial  Mccluiiiictil  liiifiiiu'ci  iiiii  I >epart iiicnl , 

I  hr  .llinnnniin  iOnipany  of  .  Inirrica.  Pittsloiroh,  Pu, 


by  means  of  a  switch  on  the  control  desk  without  further 
adjustment  at  the  control  instrument. 

The  control  desk,  furnished  hy  the  \\’estin.ijhouse  hdec- 
tric  &  Manufacturiiyti;  Company,  is  made  up  of  fourteen 
sections,  one  for  each  pit,  each  .section  consistin.tj  of  the 
lollowiii":  (1)  At  the  bottom  of  the  front  ed"e  is  a 
nameplate  showing  the  number  of  the  pit :  (2)  just  above 
the  nameplate  is  the  handle  of  the  special  W'estinghouse 
type  \\  selector  switch;  (3)  immediately  above  the 
switch  handle  are  three  red  signal  lam])s,  one  for  each 
phase  of  the  heating  element  in  the  pit :  each  of  these 
lam])s  is  lighted  only  when  current  is  actually  flowing 
thnjugh  the  heating  element  in  its  res])ective  phase,  as 
determined  by  the  automatic  temperature  cttntrol  and  the 
fact  that  none  of  the  circuits  has  been  accidentally 
opened;  (4)  the  next  five  lanijis  are  of  different  colors 
— clear,  opal,  blue,  red  and  green,  which  are  dark  or 
lighted  according  to  the  imsition  of  the  selector  switch; 
(5)  at  the  to])  of  the  board  is  a  graduated  dial  dividi'd 
into  24  eipial  parts  and  numbered  for  the  24  hours  of  the 
day;  these  dials  are  used  in  conjunction  with  ])ointers  set 
at  dil'fi-rent  time  intervals  to  insure  the  proper  c\cle  ot 
operation;  the  dial  and  iiointers  enable  the  oiierator  to 
determine  at  a  glance  the  jiroper  operation  iirogram  for 
each  pit. 

In  addition  to  the  signal  lam])s  on  the  control  desk 
there  are  four  lainjis  for  each  pit — red,  green,  amber  and 
opal — which  are  mounted  on  the  roof  of  the  control 
room,  where  they  can  be  readily  seen  by  the  mill  cram 
operator  and  the  gantry  crane  ojierator.  These  Iamp> 
constitute  the  mill  signal  board  and  burn  in  conjunction 
with  the  lam]is  of  the  same  color  on  the  control  desk  and 
serve  to- issue  orders  to  the  crane  ojierators.  Rxtra  lani])^ 


0\E  operator,  located  in  a  control  room  at  the 
Massena  plant  of  the  Aluminum  Company  of 
.\merica,  has  charge  of  the  temperatures  in  four¬ 
teen  electrically  heated  soaking  jnts  and  their  operating 
cycle  and,  by  means  of  a  signal  light  sy.stem,  directs  the 
mill  crane  operator  and  the  .soaking-pit  gantry  crane 
operator  in  charging  and  di.scharging  the  pits. 

The  control  room  is  located  above  and  to  one  side  of 
the  line  of  i)its,  from  which  position  the  operator  can 
observe  all  the  pits,  the  gantry  crane,  the  mill  crane,  the 
ingot  storage  space  and  the  blooming  mill.  .Ml  automatic 
temperature  control  instruments  and  recording  and  indi¬ 
cating  pyrometers  are  located  in  the  control  room,  to¬ 
gether  with  the  control  desk.  The  contactor  ])anels  for 
the  heating  element  circuits  are  located  alongside  the  pits 
and  not  in  the  control  room. 

Ingots  may  be  heated  to  various  temperatures  and  with¬ 
drawn  from  the  ])its  at  the  temperature  to  which  they 
were  heated  and  soaked  or  at  a  lower  temperature,  if  it 
is  re(iuired  to  cool  the  ingots  below  the  soaking  temjXTa- 
ture  before  they  are  withdrawn,  the  cover  of  the  pit  is 
removed  for  a  definite  length  of  time  and  then  rei)laced. 
after  which  the  power  is  again  turned  on  and  the  ingots 
allowed  to  attain  temiierature  equilihrium  and  uniformity 
before  they  are  withdrawn. 

The  temperature  of  the  jiits  is  controlled  by  sjiecial 
W’ilson-Maeulen  automatic  temjierature  controllers  ar¬ 
ranged  so  that  the  control  temperature  may  be  changed 
from  one  to  the  other  of  two  predetermined  temperatures 
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Switch 

Ftosi+ion 


Bank  of  automatic 
temperature  controllers 


Removing  ingots  from 
soaking  pits 

Control  room  is  shown  behind 
the  cover  lift  and  crane  tongs. 
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on  the  <lesk  are  for  condition  signals  only,  while  those 
coininon  to  both  the  control  desk  and  the  mill  hoanl  are 
action  signals  that  signify  that  some  jtarticnlar  o])eration 
is  required  of  the  crane  ojx'rator. 

In  order  to  increase  the  ])ossihle  numher  of  signals 
with  the  minimum  of  signal  lam])s  and  to  make  some 
signals  more  distinctive  than  others,  s<tme  lanqts  may  be 
energized  either  from  a  stea<ly  or  from  a  flashing  source 
of  current.  All  action  signals  are  indicated  by  a  flasliing 
light.  Steadily  burning  lamjis  indicate  only  a  iiassive 
t  .xisting  con<lition  in  the  cycle  of  operation,  requiring  no 
action  on  the  part  of  the  crane  o])erators.  The  <lrum 
tyjK'  W  control  switch  develoix'd  for  this  service  by  the 
Westinghouse  Electric  &  Manufacturing  Company  is 
rather  special  because  of  the  necessity  of  protecting  the 


Control  scheme  for  soaking  pits  involves  use 
of  colored  lights 


Sn’itch  Position  "Off  ’ — The  power  is 
off  and  all  lamps  are  dark,  signifying  that 
the  pit  is  empty  and  cold.  The  temperature 
controller  is  set  on  "High.” 

Suntch  Position  1 — The  ])ower  is  oti  and 
the  green  lamps  are  burning  steadily,  sig¬ 
nifying  that  the  pit  is  empty  but  hot.  The 
temperature  controller  is  set  on  "High.” 

Szvitch  Position  2 — The  i)ower  is  off  and 
the  green  lamps  arc  flashing,  signifying 
that  the  pit  is  to  be  charged. 

Szk’itch  Position  3 — The  power  is  on  and 
the  opal  lamps  are  burning  steadily,  sig¬ 
nifying  that  the  ingots  are  heated  uj)  or 
soaking  at  high  temperature,  the  temper¬ 
ature  controller  being  set  on  “High.” 

Szi'itcli  Position  'C— The  power  is  off  and 
the  amber  lamps  are  flashing,  ordering  the 
gantry  crane  operator  to  remove  the  cover 
from  that  pit.  The  temperature  controller 
is  set  on  "High.” 

.S’7i7/f/i  Position  5 — The  power  is  off  and 
the  opal  lamps  are  flashing,  ordering  the 
gantry  crane  operator  t«i  replace  the  cover 


■  Lamps  sieady 
W  Lamps  flashing 


Au+oma+ic 
con+rol 
by  Switch 


Significance 

Pit  empty  and  co/d 

Pit  empty  bur  hot 

Pit  to  he  charged 

Heating  ofrorsaatdng  at  high  temp. 

Take  cover  off 

Put  cover  on 

Heating  up  or  soaking  at  low  temp, 
/^dy  for  discharge -High  temp 
Reaay  for  discharge-Lpw  temp 
'-[naot  to  be  removed  from  pit 


Color  for 
contrd  opemter 


Color  for 
crane  operators 


Is  stj 

5:  c  <S  sj 


on  the  pit.  The  temjieraturc  controller  is 
set  on  "Low." 

Sxvitcli  Position  6 — The  jK)wer  is  on.  the 
opal  lamps  arc  burning  steadily  and  the 
blue  lamp  on  the  control  desk  is  also  burn¬ 
ing  steadily,  signifying  that  the  ingots  are 
heating  uj)  or  soaking  at  low  temixrature. 
The  temperature  controller  is  set  on  “Low.” 

Sxi’itch  Position  7 — The  power  is  on  and 
the  red  lamps  are  burning  steadily,  signi¬ 
fying  that  the  pit  is  ready  for  discharge  at 
high  temperature,  the  temperature  con¬ 
troller  being  set  on  "High.” 

Sik'itch  Position  S — The  power  is  on,  the 
red  lamps  are  burning  steadily  and  the 


blue  lamp  on  the  control  desk  is  also  burn¬ 
ing  steadily,  signifying  that  the  pit  is 
ready  for  a  discharge  at  low  temperature, 
the  temperature  controller  being  set  on 
“Low.” 

SxLHtch  Position  9 — The  ixjwer  is  off  ami 
the  red  lamps  are  flashing,  ordering  the 
crane  operators  to  remove  an  ingot  from 
the  pit.  The  temperature  controller  is  set 
on  "Low.”  Power  is  on  when  front  three 
red  lamps  on  control  desk  burn,  one  for 
each  phase.  Cranemen  are  not  permitted 
to  remove  or  replace  covers  unless  flashing 
signal  is  showing,  indicating  that  power 
is  off  in  that  pit. 


thermo-couple  circuits  from  the  110-volt  control  and 
signal  lamp  circuits. 

The  disks  on  the  switch  shaft  and  the  contact  fingers 
for  the  thermocouple  circuits  are  separated  from  the  other 
disks  and  fingers  by  a  special  harrier,  and  the  switch 
cover  is  divided  into  two  parts,  that  part  over  the  control 
circuit  fingers  and  disks  being  easily  removable,  while  the 
part  over  the  thermocouple  fingers  and  disks  is  secured 
in  place  with  screws  to  make  them  less  readily  accessible. 
The  connections  to  the  contact  fingers  for  the  thermo¬ 
couple  circuits  consist  of  insulated  wires  passing  through 
the  back  of  the  switch  rather  than  binding  posts  on  the 
hack  of  the  switch.  With  this  arrangement  there  is  little 
danger  of  any  electrician,  who  may  be  testing  out  the 
control  circuits,  applying  110  volts  to  the  thermocouple 
circuits. 


T 


Boundary  Heat  Resistance 
Factor  in  Cable  Heating 


By  LEONARD  J.  NEUMAN* 

Director  of  Geophysical  Research,  the  Texas  Company, 
Houston,  Tex. 


I’redetermination  of  the  final  oiK*rating  temperature 
of  a  given  loaded  underground  power  cable  is  usually 
based  on  the  assumi)ti()n  that  after  a  short  time  most  of 
the  heat  produced  in  such  a  cable  either  flows  to  the 
earth’s  surface  and  is  carried  away  by  air  currents  or 
flows  into  the  earth  of  infinite  heat  capacity.  The  author 
and  his  students,  G.  Vokata  and  T.  Selna,  have  tested  the 
correctness  of  these  a.ssuniptions  experimentally  for  a 
few  particular  cases. 

Five  No.  4/0  jute  tar  insulated  cables  were  buried  2  ft. 
to  5  ft.  in  yellow  sand  clay  soil.  The  temperature  of  the 
soil  was  measured  daily  by  more  than  100  thermocouples 
placed  at  regular  intervals  in  a  plane  perpendicular  to  the 
cable  to  a  radial  distance  of  more  than  5  ft.  The  average 
cable  load  was  54  watts  per  foot  of  cable.  It  was  found 
that,  following  the  arrival  of  heat  at  the  earth’s  surface, 
above  the  buried  cable,  tbe  isothermals  about  the  cable 
began  to  warp  and  continued  to  do  so  in  all  of  the  five 
150-day  tests.  Now  in  a  radius,  .say,  of  2  ft.  about  the 
cable  the  temperature  gradient  downward  was  always 
greater  than  that  in  any  other  direction  (see  diagram), 
and  since  the  heat  conductivity  of  the  soil  in  this  2- ft. 
radius  was  practically  constant  with  respect  to  direction 
(hence  the  isothermals  began  to  warp  after  the  arrival  of 
heat  at  the  air-earth  boundary,  and  not  before),  it  is  con¬ 
cluded  that  the  greater  flow  of  heat  was  then  downward 
into  the  earth  of  infinite  heat  capacity. 

It  was  further  observed  that  in  each  test  the  tempera¬ 
ture  gradient  in  the  surface  layer  of  earth  above  the 
])ower  cable  was  greater  than  the  gradient  between  the 
surface  layer  and  the  cable.  This  is  shown  by  the  dia- 

*Fonnerly  chairman  department  of  electrical  engineerituf. 
Santa  Clara  Unwersity,  Santa  Clara,  Calif. 

Offering,  Chemical  and  Metalhirgical  Engineering.  I’ol.  X. 
page  40,  1912.  “The  Plow  of  Heat  Through  Furnace  Walls," 
Bulletin  No.  8,  U.  S.  Bureau  of  Mines. 


gram.  The  warping  of  these  isothermals  was  definitely 
correlated  with  the  time  of  arrival  of  heat  at  the  air-earth 
boundary.  Prior  to  the  arrival  of  heat  at  the  earth’s 
surface  the  isothermals  about  the  cable  and  near  the 
earth’s  surface  were  practically  concentric  circles.  It  is 
therefore  concluded  that  the  air-earth  boundary  heat 
resistance  plays  an  important  part  in  the  regulating  of 
the  heat  flow  away  from  an  underground  electric  power 
cable  at  depths  as  great  as  5  ft.  below  the  earth’s  surface. 
In  .so  far  as  the  author  is  aware,  this  air-earth  boundary 
heat  resistance  has  heretofore  been  neglected  in  the 
underground  power  cable  problem.  Attention  is  called  to 
the  fact  that  lioundary  heat  resistances  are  known  to  be 
of  great  importance  in  such  problems  as  heat  flow 
through  boiler  tubes,  furnace  walls  and  fi"eproof  walls.f 

The  air-earth  boundary  heat  resistance  has  been  found 
to  vary  with:  (1)  Velocity  (direction  and  magnitude)  of 
the  air  currents  above  the  boundary;  (2)  the  temperature 
and  temperature  gradient  across  the  boundary;  (3) 
nature  of  the  boundary  (degree  of  roughness  and 
porosity)  and,  (4)  amount  of  moisture  in  the  air  and 
surface  soil. 

The  variations  in  boundary  resistance  and  soil  con¬ 
ductivity  which  are  ordinarily  produced  by  changes  in 
season  and  location  would  indicate  that  in  general  it  is 
probably  not  economically  possible,  for  the  present  at 
least,  to  i)redetermine  operating  temperatures  of  long 
power  cables  through  the  measurement  of  soil  and  air- 
earth  boundary  heat  resistances.  These  experiments  do, 
however,  lead  to  a  more  clear  understanding  of  the  im¬ 
portance  of  the  air-earth  boundary  heat  resistance  in  the 
underground  electric  jxjwer  cable  jmoblem.  Further,  it  is 
now  clear  why  theories  describing  the  heat  flow  from 
underground  cables,  which  w'ere  based  on  electrical 
analogies  and  experiments  performed  with  cables  buried 


Warping  of  isothermals  about  underground  cables 
is  due  to  air-earth  boundary  heat  resistance 


in  boxes  of  earth,  failed  to  predict  accurately  field  operat¬ 
ing  conditions.  Obviously,  additional  information  must 
be  secured  for  various  types  of  .soils  and  surface  condi¬ 
tions  before  a  general  theory  of  any  value  can  be  con¬ 
structed,  for  there  may  l)e  cases  where  the  air-earth 
boundary  heat  resistance  is  negligible  compared  to  the 
average  heat  resistance  of  the  earth. 
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New  Surge  Indicator 

Flexible  and  compact  installation  for  steel  tower  and  wood-pole  lines. 
Indicates  where  insulator  flashovers  occur. 

Aids  patrol  and  inspection 


h  Overhead 
k  ground  wire. 


By  F.  B.  MENGER 

(ieneral  Enyineering  Laboratory, 
General  Electric  Comt'any 


Fig.  1 — For  indication  of  flash- 
overs  on  assemblies  and 
entire  tower 

EXPERIENCP^  in  the  operation  of  high-voltage 
transmission  lines  has  shown  that  in  order  to  keep 
the  nnniher  and  duration  of  outages  at  a  minimum 
it  is  necessary  to  detect  and  replace  insulators  damaged 
by  lightning  flashover.  Heretofore  such  broken  or 
flashed  insulator  units  have  been  detected  by  frequent 
ground  patrols,  or  by  a  tower-climbing  patrol  after  every 
severe  electrical  storm.  Obviously,  an  instrument  which 
would  give  reliable  information  on  insulator  assembly 
flashover  would  greatly  reduce  the  work  of  the  ground 
])atrol  and  practically  eliminate  the  overhead  patrol. 
Such  an  instrument  should  he  of  simple  and  sturdy  con¬ 
struction.  should  he  easily  connected  to  the  circuit,  should 
not  introduce  a  hazard  to  the  o])eration  of  the  line,  and 
should  give  an  immediately  visible  indication. 

.•\  surge  indicator  which  fulfills  these  requirements 
regarding  installation  and  operation  is  now  available. 
Pile  instrument  consists  primarily  of  a  metal  housing, 
indicating  disk  and  replaceable  frangible  link.  The  indi¬ 
cating  disk  is  normally  not  visible.  If  the  insulator 
assembly  flashes  over  the  link  is  disrupted  and  a  helical 
spring  drives  the  disk  into  a  visible  position.  After 
o])eration  the  indicating  disk  is  reset  manually  by  insert¬ 
ing  a  new  link.  The  instrument  design  provides  for 
convenience  in  mounting  and  for  good  visibility  from 
ground  when  installed  at  the  top  of  a  tow’er.  The  hous¬ 
ing  is  9  in.  in  diameter  and  2  in.  deep  and  is  fitted  at 


\  f 


,APo/e 
jground  . 
/  wire  sE* 


This  sensitivity  as-  mi 

sures  operation  of  ^^'>0 

the  device  even  on  ^ 

lightning  surges  of 

very  short  dura-  i. 

tion  ® 

In  applying  the 
surge  indicator  to 
transmission  lines 
the  instr  u  m  e  n  t 

.should  he  connected  n _ | 

.so  that  it  can  cause  L . gi. _ 

no  disturbance  to 

normal  line  opera-  Fig.  2 — Wood  pole  installation  of 
tion.  .-\lso.  the  de-  surge  indicators 

vice  must  he  .so  lo¬ 
cated  that  an  attendant  may  service  it  without  danger 
to  himself  and  without  de-energizing  the  ix)wer  circuits. 
The  sensitivity  of  the  actuating  links  makes  possible  the 
connection  of  the  in.strument  in  shunt  with  a  portion 
of  the  tower  structure,  or  ground  wires,  carrying  the 
lightning  or  surge  flashover  current. 

To  indicate  flashovers  of  individual  insulator  assemblies 
the  in.struments  may  he  installed  as  shown  in  Fig.  1.  The 
surge  indicator  is  clamped,  face  downward,  under  the 
tower  arm  to  the  iron  at  a  point  near  the  vertical  tower 
members.  The  connecting  lead  should  be  mechanically 


the  hack  with  a  mounting  clamp  with  a  cupped  setscrew 
and  lock  nut. 

The  surge  indicator  when  properly  loaded  with  a  trip 
link  ready  for  operation  is  electrically  an  open  circuit. 
The  actuating  link  electrodes  are  sealed  in  glass  and  the 
gap  between  them  is  filled  with  a  small  amount  of  a 
flry  explosive  mixture  which  has  a  resi.stance  of  several 
thousand  megohms.  When  sufficient  potential  is  applied 
to  cause  arc-over  between  electrodes  the  explosive 
mixture  ignites  and  disrupts  the  link,  thus  actuating  the 
instrument.  The  energy  required  for  link  disruption  is 
very  small,  being  of  the  order  of  0.1  joule  (watt-second). 


strong  and  supported  by  small  ball  or  pin  insulators, 
connecting  the  instrument  terminal  to  the  insulator 
assembly  suspension  clamps.  Some  of  the  details  of  an 
installation  on  a  132-kv.  line  are  shown  in  Fig.  3.  For 
circuits  below  1 10  kv.,  or  where  special  tower  designs  are 
used,  individual  analysis  may  be  necessary  to  determine 
the  most  effective  metho<l  of  indicator  installation. 

Where  it  is  desired  to  use  but  one  instrument  to  indi¬ 
cate  insulator  flashovers  on  any  or  all  phases  an  installa¬ 
tion  as  shown  at  the  tower  base  in  Fig.  1  is  recommended. 
This  application  is  most  economical  and  keeps  the 
instrument  close  to  the  ground,  where  it  is  most  accessible 
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for  observation  and  link  rejdaceinent.  The  instrument  is 
sluinted  across  about  6  ft.  of  jjround  at  the  base  of  the 
tower,  tlie  earth  resi.stance  between  the  tower  fjround 
and  the  instrument  j^round  rod  supplyinjj  the  voltas^e 
<lrop  for  indicator  operation.  Such  an  installation  serves 
<lefmitely  to  i)oint  out  to  line  patrolmen  the  towers  at 


Fig.  3 — Surge  indicator  on 
132-kv.  insulator 


which  insulator  flashover  or  direct  strokes  have  occurred  Fig.  4 — Surge  indicator  with  target  indicating  surge 
and  where  close  insulator  inspections  by  tower  climbing 


are  necessary. 

Several  methods  of  installing  surge  indicators  to  wood 
|K)le  lines  having  overhead  ground  wire  and  insulator 
liardware  bonded  and  grounded  are  shown  in  Fig.  2. 
Indicators  Nos.  1,  2  and  3  are  connected  to  indicate 
individual  insulator  flashover.  The  instruments  are 
shunted  across  the  bonding  wires  between  the  insulator 
hardware  and  the  pole  ground  wire. 

W'here  it  is  desired  to  use  but  one  surge  indicator  to 
indicate  insulator  flashovers  on  any  or  all  phases  an 
installation  as  shown  by  instrument  No.  4,  Fig.  2,  may 
be  used.  Here  the  instrument  is  shunted  across  about 
6  ft.  of  ground  at  the  base  of  the  pole,  the  earth 
resistance  between  the  pole  ground  and  tlie  instrument 
ground  rod  su])plying  the  voltage  drop  for  indicator 
operation.  This  connection  of  a  single  instrument  also 
serves  to  indicate  direct  strokes. 


the  simplicit)’  and  flexibility  of  its  various  applications 
and  the  negligible  maintenance  make  it  an  economical 
device  for  reducing  the  labor  and  cost  of  patrolling  trans¬ 
mission  lines.  In  addition,  the  surge  indicator  supplies 
valuable  data  concerning  lightning  and  surges  on  trans¬ 
mission  systems. 

T 


German  Railways 
Increasing  Electrification 


.Another  application  of  a  single  instrument  is  as  shown  By  the  end  of  19.30  the  Herman  State  Railways  bad 
at  No.  5.  Fig.  2.  In  this  case  a  portion  of  the  ])ole  electrifierl  aliout  98.S  miles  of  their  railway  lines.  (»r 
ground  wire  is  shunted  by  the  instrument,  'riiis  method  2.9  ])er  cent  of  the  total  route  mileage  of  the  system, 
mav  be  iiserl  where  it  is  desired  to  indicate  direct  strokes.  About  815  miles  of  these  lines  are  main  lines  and  170 


but  with  somewhat  reduced  reliability  for  indicating  miles  are  used  for  suburban  service, 
insulator  flashovers.  The  railway  company  at  present  has  183  passenger 

There  is  growing  i^ractice  of  introducing  a  gap  in  the  main  line  heavy-duty  locomotives,  216  freight  locomo- 
pole  ground  wire  to  utilize  some  of  the  wood  jjole  lives.  69  motor  coaches.  46  control  coaches  (su])plied 

insulation.  With  this  construction  it  mav  be  desired  to  with  controllers  for  the  remf)te  control  of  the  mot(»r 


indicate  flashover  of  this  gap.  A  surge  indicator  installed 
similarly  to  No.  5.  Fig.  2,  will  serve  tins  purjxjse.  The 
instrument  should  be  shunted  across  a  |X)rtion  of  the 
pole  ground  wire  on  the  ground  side  of  the  gap.  The 
surge  indicator  installed  as  No.  4,  Fig.  2.  will  give  greater 
sensitivity  for  the  lower  flashover  currents. 

The  details  of  the  surge  indicator  have  been  designed 
to  secure  simplicity  and  sturdiness  of  construction  and 
reliable  operation.  Methods  of  a]iplication  to  transmis¬ 
sion  lines  make  possible  easily  and  quickly  arranged 
installations.  The  visibility  of  the  trij)  link  permits  the 
attendant  to  check  the  link  replacement  and  leave  the 
installation  with  confidence  that  the  instrument  will 
operate  properly.  The  low  cost  of  the  surge  indicator, 


coaches),  and  169  trailers  sui)i)lied  with  electric  control 
cables.  The  trailers  are  in.serted  between  motor  coaches 
or  between  the  latter  and  control  coaches  in  trains  serv¬ 
ing  long-run  suburban  runs.  Further.  8.36  motor  coaches. 
651  control  cars  and  196  trailers  are  available  for  the 
suburban  system  of  large  cities  and  in  a  great  part  of 
Berlin. 

Seventy  new  motor  coaches  and  196  trailers  have  been 
recently  ordered  to  conqdete  the  Berlin  suburban  line 
service.  Three  motor  coaches  and  three  control  cars 
were  ordered  for  the  Hamburg  rapid  transit. 

Motor  coaches  on  the  main  lines  reach  a  maximum 
speed  of  62  m.j).h.  and  on  the  suburban  lines  a  maximum 
speed  of  47  m.p.h. 
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Inspectors*  Aid  Needed 

in  Wiring  Development 


By  J.  D.  NOYES 

Detroit  Edison  Company 


Hired  domestic  labor  is  almost  a  thing  of  the  past 
for  the  great  majority  of  moderately  circum¬ 
stanced  American  families.  late  study  shows 
that  96  per  cent  of  the  housewives  do  their  own  work. 
'I'hese  are  the  peojde  who  want  and  will  use  every  elec¬ 
trical  convenience  that  will  simplify  the  household  task. 
Out  of  26,500,000  families  making  income  ta.\  returns 
in  1928,  more  than  12,000,000  have  incomes  of  $2,000  to 
$5,000  and  10,000,000  have  incomes  of  $1,000  tt)  $2,000. 
Mere  lies  the  domestic  electrical  market  of  the  future, 
:tnd  it  is  not  an  easy  one  to  break  into  on  a  large  scale. 
These  peo])le  are  used  to  scpieezing  the  ma.ximum  |)os- 
sihle  benefit  out  of  every  dollar  they  spend.  When  they 
balance  the  cost  of  a  couple  of  new  outlets  in  the  living 
room  against  two  new  rear  tires  for  the  car,  who  gets  the 
business?  Why,  the  tire  dealer  and  the  5-  and  10-cent 
store — not  the  electrical  contractor  and  his  workmen. 
The  utilities  believe  that  the  answer  to  this  problem  lies, 
not  in  increasingly  prohibitory  laws,  hut  in  the  develop¬ 
ment  of  better  wiring  materials  and  methods. 

The  utilities  believe,  and  indeed  know,  that  more  eco¬ 
nomical  and  efficient  wiring  materials  and  ])ractices  can 
be  developed.  When  the  Detroit  Edison  Company  started 
to  develoj)  its  range  business  it  found  that  it  cost  from 
$100  to  $125  to  change  the  service  entrance  and  install 
the  range  circuit.  New  materials  and  methods  were  de¬ 
veloped,  and  rules  were  modified  with  the  co-operation 
of  the  inspection  authority  so  that  it  is  now  possible  to 
do  this  job  at  an  average  cost  below  $40.  As  a  result,  we 
have  sold  and  C(^ntractors  have  installed  about  5,000 
ranges  since  March  1.  W'e  believe  that  a  development  of 
this  kind  is  to  the  advantage  of  every  electrical  group,  as 
well  as  to  the  public.  The  contractor  is  enabled  to  do  a 
complete  job  at  a  price  the  customer  can  be  i)er.suaded  to 
l)ay  with  reasonable  sales  effort.  Such  developments 
e.xtend  the  field  of  electrical  labor  to  our  millions  of 
inadequately  wired  houses,  a  field  from  which  they  are 
now  barred  because  of  the  absence  of  suitable  materials 
to  do  the  job. 

Mare  neutral  wiring  is  one  phase  of  this  development. 
In  this  country  we  are  rajjidly  accumulating  a  con¬ 
siderable  amount  of  field  experience  which  will  later  be 
made  the  basis  of  code  recognition.  .\t  Rochester.  X.  Y.. 
at  least  12,000  overhead  services  with  bare  neutrals  have 
been  in  use  from  fourteen  to  twenty  years  without  caus- 

*f'rom  an  address  before  the  Eastern  section  of  International 
Association  of  Electrical  Inspectors.  Pittsfield,  Mass. 


Mr.  Noyes  contends  that  where  wiring 
costs  can  be  lowered  with  safety  the 
entire  industry  benefits  from  the  widen¬ 
ing  of  the  market  for  its  service  and 
material. 

Range  wiring  has  been  cut  from  $100 
to  below  $40  at  Detroit  by  modifying 
old  regulations  and  developing  new 
methods  through  inspection  co-opera¬ 
tion. 

ing  troubk*.  .At  bAansville,  Ind.,  some  3,000  jobs  of  all 
kinds  are  wired  throughout  with  bare  neutral.  4'he 
Detroit  Edison  Company  has  installed  a  large  number 
of  bare  neutral  service  entrances,  especially  on  60-amp. 
range  jobs.  Several  branch  offices  and  substations  have 
been  so  wired.  Some  of  these  jobs  in  Detroit  have  sepa¬ 
rate  electrode  grounding  apart  from  the  water  piping 
.system,  for  observation  and  e.xperiment. 

.Although  neutral  grounds  often  occur,  various  regula¬ 
tions  have  long  ])rohibited  grounds  on  the  neutral  wire 
inside  of  the  service  entrance.  .As  a  result  of  recent  <lis- 
cussioti  on  the  subject  it  was  decided  to  check  up  oti 
this  condition  by  means  of  a  very  limited  survey.  Eleven 
electric  utilities  were  asked  to  test  for  grounds  on  as 
many  installations  as  they  could  conveniently  handle. 
The  following  data  are  of  interest :  Total  number  of 
tests,  3,963 :  total  number  grounded,  589 ;  per  cent 
grounded,  14.9.  One  grouj)  of  946  tests  yields  data  on 
low-resistance  grounds :  grounds  of  25  ohms  and  less, 
3(^)0;  grounds  of  3  ohms  and  less.  346,  or  96.2  ])er  cent. 

Some  of  the  tests  from  large  cities  were  identified  ac¬ 
cording  to  occupancy.  The  results  follow  : 

No.  of  No.  of  Per  Cent 


Occupancy  Tests  Crounds  Grounded 

Commercial .  574  189  33 

.\partment8 .  344  171  50 

Hesidences .  602  77  1 3 


1.520  437  28 

In  Ohio  one  operating  comi)any  rejMjrts  between  2,000 
and  3,000  service  entrance  installations  with  bare  neutral 
and  two  large  office  buildings  wired  throughout  with  this 
construction.  In  Indiana  this  company  has  alxmt  30  |K*r 
cent  of  its  new  residence  services  going  in  bare  neutral. 
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In  Charleston,  W.  Va.,  the  power  coinpany  s  new  office 
huikling  is  all  bare  neutral  and  the  system  is  used  in  prac¬ 
tically  all  substation  lighting.  Experimental  and  demon¬ 
stration  jobs  have  also  been  installed  in  Pennsylvania, 
New  Jersey,  Kentucky,  Virginia  and  elsewhere. 

W'e  are,  of  course,  unable  to  present  concrete  figures 
of  actual  savings  because  the  jobs  are  relatively  few  in 
number  and  have  been  installed  with  present  available 
materials  under  the  more  or  less  restrictive  rules  of  pres¬ 
ent  established  practices. 

Professor  Bennett  of  the  electrical  engineering  depart¬ 
ment  of  the  University  of  Wisconsin  recently  proposed 
U)  use  the  conduit  itself  for  the  grounded  side,  omitting 
the  bare  cop])er  wire  entirely  in  the  branch  circuit  runs. 
He  estimates  annual  savings  of  the  order  of  $5,000,000. 
( )ne  of  the  university  buildings  is  being  thus  wired. 

.Some  of  the  survey  data,  mainly  covering  residences 
in  small  cities  and  towns  but  including  one  large  city, 
indicated  the  type  of  wiring  as  follows : 


No.  of  No.  of  Per  Cent 
Tests  Grounds  Grounded 

Hicid  conduit .  280  33  11.8 

\rmore<t  cable .  352  26  7.4 

Knob  and  tube .  564  15  2.7 


In  general,  the  survey  sui)ports  the  view  that  grounds 
on  the  neutral  wire  inside  the  premises  are  not  uncom¬ 
mon,  and  that  their  existence  does  not  appear  to  affect 
the  fire  and  safety  hazard.  In  fact,  many  of  us  have  car¬ 
ried  on  experiments  in  bare  neutral  wiring  without  being 
aware  of  the  condition. 

Two  years  ago  the  electric  utilities  decided  to  resume 
an  old  practice  and  collect  and  study  the  low-voltage 
fatality  record.  Some  ])reliminary  re.sults  of  this  survey 
are  now  available.  The  data  are  from  official  sources, 
bureaus  of  vital  stati.stics,  coroners’  records,  special 
niunici])al  authorities,  etc.,  required  by  law  to  investigate 
such  cases.  Accidents  to  the  public  only  (not  including 
utility  employees)  are  included  on  circuits  “150  volts  and 
less  to  ground.”  The  calendar  years  1923  to  1929,  in¬ 
clusive,  are  covered.  The  population  coverage  was  from 
9,543.768  in  1923  to  25,842,569  in  1929,  the  attempt  be¬ 
ing  made  to  relate  the  data  to  definite  areas  and  definite 
populations.  The  following  table  gives  the  classification 
of  results  of  this  survey  ; 

Classification  of  Accidents 

Electrical  circuits  150  volts  and  less  to  (ground. 


Number  in 

Rate  per 

Present 

M  illion  Persons 

Compilation 

per  Annum 

All  cases . 

106 

0.81 

All  industrial . 

57 

0.43 

All  domestic . 

23 

0.  18 

All  others . 

26 

0.20 

Industrial 

Portable  lamps  and  cords . 

23 

0  17 

Involvinn  earth  and  wetness . 

16 

0.  13 

Confined  spaces . 

3 

0.02 

Miscellaneous . 

13 

0.  II 

Domestic 

Bathtub  cases . 

II 

0.08 

Wet  or  flooded  basements . 

5 

0.04 

Bare  or  wet  earth . 

2 

0.02 

Miscellaneous . 

5 

0  04 

Other  C'lasslllratlons 

Amateur—  experimental  and  irrational. 

6 

0.05 

Aerials  and  outside  wires . 

9 

0.07 

OurinK  fires . 

3 

0  02 

Extension  cords  under  cellarless  houses 

8 

0.06 

The  notable  point,  especially  with  respect  to  the 
domestic  accidents,  is  the  total  absence  of  any  occurrence 
or  practice  which  might  be  correlated  to  code  rules  gov¬ 
erning  interior  wiring.  In  other  words,  we  are  not  justi¬ 
fied  in  assuming  that  the  way  to  reduce  the  number  of 


such  accidents  is  to  place  more  restrictions  and  added 
burdens  of  high-priced  construction  upon  the  permanent 
wiring. 


The  logical  conclusion  is  that  the  National 
Electrical  Code  should  be  confined  to  broad  state¬ 
ments  of  basic  principles  dealing  with  the  fire  and 
casualty  hazards  associated  with  interior  wiring. 


It  is  felt  that  many  of  our  difficulties  are  due  to  an 
attempt  to  combine  these  statements  of  basic  principles 
with  a  handbook  or  manual  of  wiring  construction  prac¬ 
tice.  Perhaps  the  industry  needs  both  a  code  and  a  hand¬ 
book.  but  they  should  be  sejiarate  and  distinct,  and  only 
the  former  should  be  authoritative  under  the  terms  of 
electrical  laws  and  ordinances.  This  may  result  in  more 
responsibility  for  the  inspector,  requiring  increased  expe¬ 
rience  and  training,  but  we  submit  that  such  responsibility 
must  be  assumed  if  the  inspection  group  is  to  retain  its 
present  high  standing  and  value  in  code  affairs. 

The  electric  utilities  believe  that  “codes  and  other  col¬ 
lections  of  rules  and  regulations  when  offered  for  pro¬ 
mulgation  as  national  standards  may  enunciate  principles 
to  which  assent  is  given.  They  should  contain  a  minimum 
of  quantitative  recjuirements.  Detail  specifications  are 
highly  objectionable.” 

How  can  we  work  out  a  solution  to  these  very  im- 
jjortant  questions  ?  For  one  thing,  it  is  evident  that  .some 
way  of  trying  out  new  developments  will  have  to  be 
recognized.  The  National  Electrical  Code  necessarily 
treats  of  standardized,  established  practices  and  one  can¬ 
not  standardize  experimental  and  develojvnent  work. 
The  utilities  suggest  that  it  will  be  to  the  benefit  of  all 
concerned  to  have  wiring  development  carried  out  under 
the  competent  and  responsible  supervision  of  the  power 
coinjianies.  Such  are  in  intimate  contact  with  the  recpiire- 
ments  of  their  customers  and  surely  cannot  be  accused  of 
a  desire  to  initiate  any  program  which  could  possibly  in¬ 
jure  those  customers  or  their  property.  The  utilities 
desire  the  co-operation  and  assistance  of  inspection  au¬ 
thorities  to  permit  properly  controlled  experiments  by 
responsible  parties.  They  hope  for  a  liberal  attitude 
toward  such  requests  both  in  local  jurisdictions  and  at 
executive  headquarters.  They  do  not  recognize  that  any 
unofficial  body  has  the  jurisdiction  or  the  competency  to 
pass  final  judgment  upon  such  matters.  The  industrial 
greatness  of  the  United  States  rests  upon  a  willingness  to 
try  out  any  new  idea  and  to  discard  old  methods  when 
better  ones  appear.  This  right  to  experiment  and 
progress  must  not  be  curtailed. 

The  local  insjiection  authority  has  the  right,  by  virtue 
of  the  police  power  under  which  it  operates,  to  enforce 
such  rules  and  regulations  as  have  legislative  approval. 
It  usually  has  the  right  to  make  such  local  rules  and  regu¬ 
lations  as  seem  to  be  called  for  under  the  conditions  ex- 
i.sting.  It  should  always  have  that  right.  The  field  trial 
experience  leading  to  final  code  acceptance  has  always  in 
the  jiast  been  obtained  under  such  conditions  of  con¬ 
trolled  and  supervised  experiment.  We  believe  that  this 
will  continue  to  be  the  case  in  the  future,  and  we  plead 
for  a  hroad  tolerance  in  your  con.sideration  of  these  prob¬ 
lems.  We  believe  the  public  which  you  and  we  both  serve 
are  entitled  to  that  consideration.  We  will  progress 
further  and  faster  in  a  spirit  of  fair-minded  common 
sense  rather  than  a  blind  adherence  to  code  and  ritual. 
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Communication  Distribution  in 
a  Larse  Off  ice  Building 

By  JAMES  A.  WALSH 

Engineer  L.  K.  Comstock  &  Company,  Neiv  York,  N.  Y, 


ing  they  were  installed  on  interior  columns,  which  are 
of  such  size  as  to  accommodate  them  easily  without 
appreciably  increasing  the  furring  necessary  to  conceal 
them.  This  location  brought  them  nearer  to  the  shafts 
and  thus  shortened  all  the  conduits  for  interconnection 
with  the  shaft  boxes.  It  also  kept  them  out  of  the  spaces 
most  often  selected  for  private  offices  and  brought  the 
^-in.  interconnecting  conduits  into  the  area  not  crossed 
by  underfloor  duct. 


'I'he  Empire  State  Building  has  ample  facilities  pro¬ 
vided  for  such  miscellaneous  services  as  telephone,  tickers. 
Western  Union  and  Postal  messenger  calls,  etc.  For  this 
purjjose  there  are  twelve  32-in.  conduits  entering  the 
building  on  the  33d  Street  side  from  the  subway  system 
in  the  street.  These  conduits  are  all  continued  on  the 
sub-basement  ceiling  from  the  building  wall  to  a  centrally 
located  room,  which  is  divided  for  the  use  of  the 


T 

Sawmill  Problem 

Solved  by  Double-Motor  Drive 

Use  of  a  double-motor  drive  of  an  unusual  nature 


various  companies.  Leaving  this  room  there  are  to  operate  the  headsaw  at  the  Enumclaw.  Wash.,  plant 
approximately  40  34 -in.  conduits,  distributed  on  the  sub-  of  the  White  River  Lumber  Company  has  simplified 
basement  ceiling  to  the  lowest  levels  of  the  respective  the  cutting  of  lumber,  reduced  losses  and  paid  for  itself 
electric  shafts.  Communication  ducts  are  separated  as  in  less  than  three  months. 

far  as  possible  from  secondary  ducts  occupying  the  same  This  double-motor  arrangement  replaced  a  single¬ 
riser  shafts.  motor  drive,  utilizing  a  300-hp.,  600-r.p.m.,  wound-rotor 

In  each  shaft  on  each  floor  there  were  provided,  in  motor.  The  single  motor  was  not  satisfactorv  when 
general,  two  large  interconnection  cabinets  72x40x6  in.,  cutting  frozen  logs  because  of  the  high  speed  of  the  saw 
one  for  telephone  and  one  for  miscellaneous  signal  use.  (10,000  ft.  per  minute  at  the  perii>hery).  resulting  in  a 
Sleeves  through  the  floors  permit  the  installation  of  snaky  cut.  Reducing  the  speed  by  inserting  resistance 
cables  vertically  in  the  shafts.  No  conduit  is  used  for  in  the  secondary  was  not  satisfactory  because  the  speed 
such  cables  except  where  an  offset  occurs  in  a  shaft.  In  varied  with  the  load.  Between  cuts,  when  the  motor  was 
such  cases  conduit  jumpers  are  installed  horizontally  on  practically  unloaded,  it  would  speed  up  to  nearly  syn- 
the  ceiling  to  join  the  shafts  together.  To  provide  for  chronous  speed  and  would  cut  half  way  through  the  log 
flexibility  in  cabling,  the  shafts  on  each  floor  are  all  tiefl  before  the  speed  was  reduced  to  a  point  where  it  would 
together  with  l;|-in.  conduits  run  in  the  floor-fill  close  not  make  a  snaky  cut. 

to  the  core  walls.  Arrangements  were  made,  with  the  co-operation  of 

In  addition  to  the  shaft  boxes,  smaller  interconnec-  General  Electric  Company  engineers,  whereby  a  300-11])., 
tion  cabinets  are  distributed  about  the  floor,  there  being  450-r.p.m.,  squirrel-cage  motor  was  direct  connected  to 
one  for  approximately  every  40  ft.  of  periphery,  the  shaft  of  the  wound-rotor  motor  so  that  either  motor 
Approximately  half  of  these  boxes  are  for  telephone  could  be  used  to  drive  the  saw.  The  slow-speed  motor 
only,  the  other  half  being  used  for  both  tele])hone  aiifl  is  used  for  the  extremely  hard  and  frozen  logs  and  the 
miscellaneous  signals.  The  boxes  for  telephones  only  high-speed  motor  cuts  the  other  logs, 
are  18x24  in.  and  the  others  are  24x24  in.  The  smaller  The  control  is  so  arranged  that  the  equi])ment  can 
boxes  are  all  connected  by  conduits,  run  in  the  floor  only  be  started  with  the  wound-rotor  motor.  This  motor 
slab  to  the  shaft  interconnection  boxes,  the  telephone  is  started  with  an  automatic  starting  panel  mechanically 
conduits  being  in.  and  miscellaneous  conduits  1  in.  interlocked  with  the  oil-immersed  primary  magnetic 
Normally  such  small  cabinets  for  interconnection  are  switch  of  the  squirrel-cage  motor,  making  it  im]X)ssible 
placed  on  the  exterior  columns  or  walls,  but  in  this  build-  to  have  power  on  both  motors  at  once.  A  speed-limiting 

relay  makes  it  impossible  to  close  the 
line  contactor  of  the  squirrel-cage  mo¬ 
tor  unless  it  is  running  at  a  speed 
somewhere  between  425  and  450  r.p.m. 
This  eliminates  the  possibility  of  high- 
current  inrushes  which  would  result 
if  the  motor  were  thrown  across  the 
line  at  other  speeds. 

The  result  was  the  elimination  of 
snaky  lumber,  a  reduction  in  the  cost 
of  planing,  faster  production  and  re¬ 
duced  lumber  losses.  This  brought 
about  the  saving  of  the  initial  cost  in 
the  short  time  mentioned. 


Double-motor  drive  reduces 
lumber  mill  costs 
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Meeting  Space  Limitations 


in  Urban  Substations 


Few  tasks  of  the  engineer  require 
better  use  of  a  trained  imagination 
than  the  design  of  substations  for 
downtown  service  in  large  cities.  Va¬ 
riations  in  conditions  are  extraordinary 
and  the  value  of  real  estate  and  cost 
of  building  construction  put  a  pre¬ 
mium  on  space  economy. 

Various  basic  principles  of  design 
affecting  space  allocation  and  a  num¬ 
ber  of  detailed  features  of  economical 
treatment  in  equipment  placement  by 
power  companies  in  eastern  New 
England  are  cited. 


age  and  weight  as  to  assume  that  oiu* 
set  of  plans  for  a  city  substation  of 
a  given  rating  can  he  satisfactorily 
applied  to  another  without  alteration.s 
Great  ])rogress  has  been  made  in  the 
design  and  construction  of  substa¬ 
tions  on  the  unit  principle  during  the 
j)ast  decade,  i)ioneer  work  havinjt 
been  done  by  the  central  stations 
and  manufacturers  in  this  field,  hut 
these  installations  have  fitted  sub¬ 
urban  conditions.  The  close  engineer¬ 
ing  oh.server  can  detect  trends  toward 
standardization  in  city  substation 
work  and  can  “spot”  the  handwriting 
of  particular  groups  of  designers  on 
many  jobs,  to  jiut  it  colI(Kjuially.  The 
major  problems  of  eiiuipment  ar- 


CONFUCTING  requirements  in  the  design  of 
city  substations  to  meet  present  demands  and 
future  needs  make  the  problems  of  ecjuipment 
disposition  rather  difficult.  The  relatively  high  cost  of 
real  estate  limits  the  designer  at  every  turn.  The  oper¬ 
ating  man  seeks  a  convenient  and  safe  layout,  which 
.spells  space  in  rural  and  suburban  substations  and 
creates  pressure  on  the  available  area  downtown  if 
apparatus,  cables  and  switchboard  facilities  are  to  he 
packed  into  the  volume  economically  usable  above  and 
below  ground  without  jeopardizing  safety  and  conve¬ 
nience.  Once  again  the  engineer  is  asked  to  jirovide 
the  best  installation  he  can  without  inflating  the  cost 
or  handicapping  the  service,  and  the  answer  is  likely 
to  be  a  compromise  between  cost  and  convenience,  since 
in  many  cases  the  growth  of  downtown  loads  forces 
the  company  to  plant  a  substation  close  to  the  load 
center  of  a  specific  neighborhood  and  to  make  u.se  of 
a  site  more  or  less  difficult  in  sha])e  from  the  engineer¬ 
ing  standpoint. 

It  would  be  as  absurd  for  a  clothier  to  e.xpect  a 
“hand-me-down”  suit  to  fit  all  customers  of  a  si^ecified 


Direct-current  breakers  grouped 
on  positive  and  negative  buses 

The  po.sitive  and  nepiitive  cable.s  leave  in 
.separate  duct  stack.s  and  are  controlled  hy 
separate  bus  selector  circuit  breakers 
mounted  on  .separate  .steel  structures  on 
which  are  carried  the  high  and  low  poten¬ 
tial  buses  of  the  respective  |>olarities.  The 
machine  breakers  are  mounted  on  the  same 
structures  but  on  the  extreme  outsides, 
while  the  feeder  breakers  face  each  other. 
Great  economy  of  space  is  realized  by  this 
arrangement  of  breakers.  The  machine 
leads  are  very  short  in  comparison  with 
substations  having  hand-operated  switches. 
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Limitations  of  small 
irregular  plot  offset 
by  carrying  out 
unit  idea  vertically 


The  ultimate  capacity  of  this 
installation  (Arch  Street  sub¬ 
station,  Boston  Edison  Company) 
is  18,720  kw.  in  six  rotary  con¬ 
verters.  The  apparatus,  with  the 
incoming  and  outgoing  cable.s, 
transformers,  two  stand-by 
storage  batteries  and  switching 
and  control  equipment,  had  to  be 
accommodated  on  an  irregular 
lot  about  120x45  ft.  Space  ami 
material  were  saved  here  by 
placing  associated  apparatus 
directly  above  or  below  nearest 
interconnected  units.  Short  bus, 
wire  and  cable  runs  resulted 
from  this  "plumb  line”  scheme 
ef  layouts. 


HIGH  TENSION  CEILS 


ranj^ement,  however,  tlepend  II 

u])on  factors  which  vary  ■■  1111  i 

widely  in  practice.  This  ^  ■' 

means  that  any  survey  of 
the  subject  of  s])ace  alloca¬ 
tion  to  be  of  service  at  jiresent  should  be  based  upon  the 
examination  of  recent  particular  designs,  since  no  gen¬ 
eral  .solution  of  the  urban  substation  problem  can  as  yet 
be  jiresented. 

Urban  sub.stations  usually  deliver  relatively  low- 
voltage  energy  to  areas  of  high-load  density  after  its 
transformation  from  high-voltage  alternating  current. 
The  final  design  of  the  city  substation  may  be  regarded 
as  the  common  denominator  of  a  number  of  factors, 
the  most  important  being  magnitude  and  character  of 
load  to  be  served  now  or  later,  type  and  cajtacity  of 
input  and  output  circuits  reijuired,  tie  line  relationship 
of  the  sub.station  to  adjacent  distributing  units  from 
the  standpoint  of  service  quality,  size  and  sha|ie  of 
site,  access  to  existing  transmiss'ion  and  distribution 
system,  facilities  for  handling  machinery  and  supplies, 
exposure  to  external  injury,  elimination  of  noise  and 
the  increasingly  vital  matter  of  ventilation. 

No  single  element  of  substation  design  can  be  safely 
stres.sed  at  the  expense  of  others,  but  symmetry  of 
equipment  arrangement  is  certainly  one  of  the  fore- 
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Basic  wiring  scheme  of  Arch  Street  substation 
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Disconnecting  switches, 
potential  and  current 
transformers  mounted  on 
pipe  frame 

2,300-v'olt  cell  at  Black- 
stone  Street  substation. 
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F’ive  000, 000-circ.mil 
cables  in  parallel  per 
phase  and  their  asso¬ 
ciated  potheads  are 
supported  compactly 
and  substantially  in 
this  cell,  3  ft.  8  in. 
wide,  by  using  2-in. 
.steel  angles  braced 
with  channel  irons. 
Bus  taps  at  2,300  volts 
are  made  in  the  upiier 
part  of  the  coll. 


Street-lighting 
cable  potheads 
and  reactor 

Micarta  tubes  are 
employed  as  bushings 
and  the  grounding  in¬ 
stallation  is  simple  and 
direct  between  sheaths, 
conduit  piping  and 
earth  bus. 


Compact  but  accessible 
arrangement  of  cables 

At  the  Blackstone  Street  substati«>n 
of  the  Cambridge  (Mass.)  Electric 
Light  Company  the  cables  are  racked 
on  brackets  which  can  be  built  up  in 
.•-■ections  to  accommodate  a  maximum 
t>f  three  cables  per  bracket  (5i  in. 
between  cable  centers  vertically). 


Utilizing  ceiling  space  between 
substation  girders 

Note  current  transformers  for  over¬ 
current  and  under-current  protection 
and  junction  boxes  for  outgoing  street 
iighting  cables. 


most  factors  in  space  economy,  operating  convenience 
and  safety.  On  contracted  and  irregular  sites  a  build¬ 
ing  several  stories  high  will  provide  a  surprising  degree 
of  symmetry  all  the  way  from  the  cable  vault  to  the 
roof.  It  will  also  enable  a  designer  in  many  cases  to 
attain  a  reasonably  satisfactory  spacing  of  equipment, 
of  course  at  the  cost  of  pushing  a  design  into  the  air. 

Non-symmetrical  layouts  tend  to  pile  up  apparatus 
in  irregular  masses,  to  overcrowd  equipment  at  points 
which  may  become  critical  in  emergencies,  and  to  com¬ 
plicate  the  handling  of  machinery  and  electrical  material 
in  construction  and  maintenance.  These  also  tend  to 
throw  cell  sequences  and  circuits  out  of  line,  increasing 
the  si)ace  required  in  switch  and  bus  segregation.  Hence 
the  adoption  of  unit  principles  of  design,  even  in  a 
substation  which  is  developed  in  but  two  or  three  .sec¬ 
tions,  conserves  space  within  the  minimum  clearances 
permissible. 

Ventilation  a  serious  problem 

\'enti4ation  has  become  a  controlling  element  in  urban 
substation  design.  Its  successful  treatment  is  a  complex 
problem  which  cannot  be  covered  in  an  article  on 
space  allocation,  but  it  profoundly  influences  the  design 
of  the  building  and  size  and  location  of  conversion 
a])paratus.  The  present  trend  appears  to  be  toward  a 
comprehensive  system  of  motor-driven  fans,  ducts  and 
dampers,  utilizing  roof  space  and  wall  volumes  to  the 
fullest  advantage  and  freeing  substation  interiors  from 
bulky  machinery  for  air  supply  and  removal. 

Increases  in  the  size  of  rotaries  have  forced  en¬ 
gineers  to  provide  full  or  partial  metal  housings  around 
these  machines,  with  intensive  directed  ventilation  which 
is  exjjected  to  facilitate  greatly  the  automatic  removal 
of  copper  dust  and  other  minute  debris  from  insulation 
throughout  long  operating  periods.  It  is  pointed  out 
that  to  some  degree  will  such  housing  inconvenience 
repairs  to  equipment  and  in  some  ca.ses  the  resulting 
encroachment  upon  operating  room  space  may  become 
burdensome.  The  amount  of  heat  dissipated  by  large 
rotaries  seems  to  leave  no  alternative  to  the  designer. 

\Tntilation  of  storage  batteries  api^ears  to  have  been 
satisfactorily  solved  without  giving  the  substation  <le- 
signer  much  concern  about  the  space  required  for  equip¬ 
ment  needed. 


Clearances  Used  by  Boston  Edison  Company 
Station  E.ngineering  Department 


Radius  of 

Minimum 

Minimum 

Minimum 

Danger 

3'erti<'al 

Horizontal 

Clearance 

Zone 

Clearance  of 

Clearance  of 

from  Live 

Around 

Unguarded 

Unguarded 

Parts  to 

Live  Parts, 

Live 

Farts, 

Live 

Parts, 

Guards, 

Voltages 

In. 

Ft. 

In. 

Ft 

In. 

In 

300-  750 

21 

7 

81 

3 

21 

21 

751-  2,500 

3 

7 

9 

3 

3 

3 

2.501-  4,500 

31 

7 

91 

3 

31 

31 

4,501-  7,500 

4 

7 

10 

3 

4 

4 

7,501-  15,000 

6 

8 

0 

3 

6 

6 

15.001-  25,000 

9 

8 

3 

3 

9 

9 

25.001-  37,000 

12 

8 

6 

4 

0 

12 

37,001-  50,000 

16 

8 

10 

4 

4 

16 

50.001-  73,000 

22 

9 

4 

4 

10 

22 

73.001-  88,000 

28 

9 

10 

5 

4 

28 

88.001-1 10,000 

33 

10 

3 

5 

9 

33 

110,001-132,000 

40 

16 

10 

6 

4 

40 

132,001-154.000 

47 

1 1 

5 

6 

1 1 

47 

154.001-187,000 

55 

12 

1 

7 

7 

55 

187,001-220.000 

64 

12 

10 

8 

4 

64 

Pipe  framework  permits  compact  but  accessible 
arrangement 

Feeder  repulators  are  grouped  in  sets  of  six  in  a  floor 
si>ace  only  10  ft.  4  in.  x  7  ft.  1  in.  in  dimension.s  in  the 
Oambridge  Klectric  night  Company’s  principal  substation. 
Buses  are  supported  overhead  on  insulators  mounted 
symmetrically  on  pipe  framing,  and  .switching  is  unified 
without  encroaching  on  valuable  outside  space.  Alt  out¬ 
going  2,300-volt  feeders  are  provided  with  a  regulator  per 
phase  in  this  substation. 

/ 

Use  of  elevators  in  multi-story  city  substations  has 
attained  considerable  jiroportions.  The  “hay-hoist" 
method  of  lifting  heavy  material  to  the  upix;r  floors 
of  the  building  has  pretty  much  gone  into  the  discard. 
Protection  against  the  conflagration  hazard  demands 
almo.st  a  military  tyfie  of  building  construction,  and 
outside  doors  at  different  floor  levels  served  by  a  heavy 
hoist  at  the  top  of  the  building  are  viewed  askance  by 
designers.  Space  must  be  sacrificed  within  the  building 
to  jirovide  elevator  and  stairway  facilities  capable  of 
serving  both  {lersonnel  and  equipment  under  all  con¬ 
ditions. 

In  highly  congested  areas  the  disposition  of  wires 
and  cables  in  connection  with  particular  substations  is 
conditioned  largely  by  the  system  formation  location 
of  neighborhood  loads  and  .space  limitations  within  the 
building.  Amazing  variations  are  encountered  in  dif¬ 
ferent  in.stallations  on  the  same  system  and  no  uni¬ 
form  allocation  of  sj)ace  is  feasible,  although  “family 
resemblances”  may  appear  in  the  sub.station  layouts  of 
a  particular  company.  Cable  entrances  and  exits  may 
be  on  oi)pr)site  sides  of  the  building,  on  the  .same  side, 
or  split  diversely.  Conversion  machinery  may  occupy 
common  (juarters  with  transformers  or  be  placed  in 
separate  rooms;  regulators  may  be  set  in  close  banks 
or  adjacent  to  feeder  switch  cells;  switches  may  be 
remote-controlled  or  hand-r)perated.  and  storage  bat¬ 
teries.  if  required,  may  be  at  the  top  of  the  house  or 
elsewhere.  In  all  these  ramifications  of  design  the 
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problem  of  true  space  economy  resolves  itself  into  a 
number  of  objectives,  limited,  indeed,  by  specific  local 
conditions,  but  susceptible  in  many  instances  to  control 
through  a  sufficiently  wide  range  to  yield  gratifying 
results. 

Clear-cut  ex])ression  of  electrical  retjuirements  in  the 
schematic  wiring  diagram  aids  the  designer  in  space 
aHcK'ation,  even  though  such  diagrams  may  bear  little 
resemblance  to  the  geographic  situation.  In  these  the 
basic  principles  of  bus  sectionalization,  the  grouping 
of  incoming  and  outgoing  feeders,  electrical  arrange¬ 
ment  of  switches  and  breakers,  transformer  banks, 
jum])ers,  etc.,  are  brought  to  the  sharpest  possible  focus. 
Working  from  these  diagrams,  the  translation  of 
ecjuijiment  functions  into  a])paratus  sizes  and  locations 
prcx'eeds  logically  toward  tJie  most  skillful  utilization 
of  the  available  space.  Cardboard  templates  which  are 
cut  to  scale  sixed  ui)  decisions  as  to  feasible  arrangement 
on  the  outline  scale  drawings.  Minimum  spacings  of 
live  con<luctors  .set  extreme  bounds  which  must  not  be 
curtailed. 

Where  conditions  permit  it,  the  substation  “production 
cycle”  will  be  based  on  the  “through”  transit  of  energy 
from  entry  to  exit  ])oints.  Where  “doubling  back”  of 
energy  travel  cannot  be  avoided,  the  effort  will  be  to 
.achieve  the  most  uniform  and  symmetrical  arrange¬ 
ment  ])ossible,  avoiding  intricate  runs  of  ]K)wer  wire 
and  cable,  steering  free  from  comjdications  of  conduc¬ 
tor  placement,  and  providing  an  easily  followed  ])hysical 
layout.  Much  control,  measurement  and  auxiliary  wir¬ 
ing  is  essenti.ally  more  or  less  intricate,  but  with  pro^xr 
tagging  this  fs  not  a  serious  drawback  from  the  stand- 
j)oint  of  S])ace  utilization.  Many  of  these  circuits  are 


Simple  bus  connections 

In  this  nt*w  substation  of  the  NarraKunsett  Kleetrio 
e'ompany  .short  <-oi)per  bars  eonnect  transformers  and  over¬ 
head  bu.ses  and  cable  connections  are  brought  up  through 
concrete  ducts  between  I-beams.  Besides  notable  e<‘onomy 
in  the  use  of  steel  and  c«>nductors  this  arrangement  con¬ 
served  space  without  sacrificing  flexibility  or  hampering 
construction  and  maintenance  work. 


Semi-hexagonal  switchboard  with  ample  aisle  space 

At  Cambridge,  Mass.,  the  lighting  company’s  main 
switchboard  in  its  chief  substation  contains  21  panels, 
each  24  in.  wide,  installed  in  three  offset  sections  of  seven 
panels  each  fo  keej)  within  the  available  operating  room 
area.  At  the  rear  a  .section  devoted  to  relays  and  other 
auxiliary  equipment  for  measurement  and  control  service 
IKirallels  in  front  board,  with  4  ft.  10  in.  between  the  two 
ff>r  operators'  and  maintainers’  convenience.  This  .semi- 
hexagonal  arrangement  is  comj)act  without  crowding.  The 
statitui  niting  is  22,750  kw. 


operated  .at  rel.atively  low  voltages,  re((uire  .small  con¬ 
ductors  and  can  be  grouped  in  ducts  or  exposed  conduit 
and  terminated  in  junction  boxes  and  cabinets  which 
provide  for  all  the  .sectionalization  desir.able  without 
impinging  materially  on  the  space  situation.  The  real 
problems  are  associated  with  the  heavy-duty  equiiiment. 

Acce.ssibility  for  inspection  and  repairs  is  the  operat¬ 
ing  man’s  acid  te.st  of  design  convenience.  To  achieve 
this,  con.stant  thought  is  being  given  by  substation  l.ay- 
out  men  to  the  feasibility  of  increasing  clearances  alK)ve 
the  .safe  minima.  Nothing  is  more  surprising  in  a 
critical  .study  of  early  electrical  construction  than  the 
failure  of  many  designers  to  visualize  the  trouble  in¬ 
herent  in  cramped  inst.allations.  Too  much  blame 
.should  be  withheld  from  their  .shoulders,  since  they  di<l 
not  think  in  .scores  of  kilovolts,  and  the  art  owes  much 
to  the  broader  amceptions  of  sjm'ing  forced  upon  the 
engineers  of  the  past  by  rising  potentials.  Mechanic.il 
convenience  often  outruns  electrical  nece.ssities  in  the 
space  allocation  of  apparatus  and  material,  especially 
in  direct-current  bus  construction,  .aisle  provision  be¬ 
tween  machine  units  and  battery  cell  rows,  headroom 
and  wall  clearances. 

Many  pages  could  he  written  upon  bus  and  switcli 
cell  construction  from  the  standpoints  of  arrangement, 
sectionalization  to  attain  operating  flexibility  and  con¬ 
ductor  isolation.  The  (piestion  of  dimensions  and  clear- 
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ances  has  tended  toward  a  fair  band  of  uniformity 
resulting  from  the  over-all  mounted  dimensions  of  well- 
established  lines  of  circuit  breakers,  switches  and  trans¬ 
formers  for  instrumental  and  control  service.  In  cell 
dimensions  there  seems  to  be  less  opportunity  for  jus¬ 
tified  economies  of  sjtace  than  in  the  heights  of  some 
bus  and  switch  rooms  from  floor  to  ceiling.  Even  here 
a  liberal  program  jtays  from  the  safety  standpoint.  In 
this  connection  the  vertical  .sectional ization  of  bus  and 
•'witch  compartments  may  increase  the  total  space 
needed  slightly  on  account  of  the  barrier  thicknesses, 
but  it  deserves  attention  in  downtown  installations 
where  large  amounts  of  energy  may  be  concentrated 
upon  one  jKtint  in  case  of  short-circuit  conditions. 
Minor  space  economies  are  being  realized  in  some  ca.ses 
by  mounting  current  transformers  under  ceilings,  but 
the  sizes  of  feeder  breakers  determine  many  cell  widths 
near  or  at  the  floor,  and  it  is  simpler  from  the  stand- 
])oint  of  construction  to  maintain  these  widths  in  u])- 
ward  runs  (.)f  conductors  than  to  contract  the  ceil 
dimensions  by  varying  the  forms  or  modifying  runs 
of  brickwork. 

.Mternating-current  substations  in  urban  centers  arc 
freed  from  many  complications  associated  with  heavy 
direct-current  distribution  and  enjoy  corre.sjx)nding 
s])ace-saving  opportunities.  .X  high  degree  of  symmetry 
is  generally  possible,  and  this,  of  course,  works  toward 
reasonable  com])actness  of  layout,  as  may  be  .seen  in 
some  of  the  accom])anying  illustrations.  The  advent  of 
the  alternating-current  network  system  in  downtown 
areas  opens  the  way  toward  significant  and  important 
developments  leading  toward  immense  .savings  in  val¬ 
uable  sjiace  through  the  utilization  of  transformer  vault 
construction  and  the  decentralization  of  transformer 


capacity.  The  study  of  alternating-current  substation 
design  bids  fair  to  be  of  interest  for  a  long  time  in 
the  less  congested  areas  of  cities  and  suburbs,  but  the 
future  of  such  installations  in  metropolitan  centers  is 
fraught  with  question  marks.  The  whole  subject  of 
substation  design  is  likely  to  challenge  the  l)est  efforts 
of  the  engineer  in  the  distribution  field  for  many  years 
to  come. 

▼ 


Gravity  Oil  Pressure 
on  Cable  Terminals 


(iravity  oil  reservoirs 
are  used  on  the  t»6-kv. 
cable  terminals  of  the 
Commonwealth  Edison 
Company  according  to  a 
recent  report  of  the 
underground  systems 
committee  on  oil  reser¬ 
voirs  and  accessories  for 
underground  cable.  This 
type  of  reservoir  has 
been  found  to  be  less 
troublesome  than  others, 
particularly  since  Isegin- 
ning  tlie  use  of  com¬ 
pression  fittings  in  the 
oil  line  after  wiped 
joints  had  been  tried. 
It  was  discovered  that 
this  latter  method  re¬ 
quired  more  time  and 
skill  for  installation  and 
that  large  numbers  of 
leaks  developed  around 
the  various  fittings. 


"comp, 
fitting  A-3.- 
or  A-7'- 


,‘4S^'nt  tway  oUtank. norma! 
VoU volume  to b92S pints 


.  ,  t  Heservotr  normally 

full  of  oH; 

3  j'  ^ - 

1^:$  O.D.  copper  IT 
"  tubing  covereal^y—^ 
with  l/2"a$bi^slos^  ^ 
tubing 


Dole  tee- 

'/f  comp, 
fitting,.^ 


globe  valves 
I  and  fittings.^, 

^  'brass  plug 

W'^ghbe  valve  with 
^  A-i dole  fitting  on 
rf  one  end  and 

ell  and  plug  at  th4. 
-  -  y  other  encf 


1  Drain 
plug 


s' to, 4'  ''Breather  for 
^  66  kv.  pot  head 


Edwin  Gruhl  Declares* 

Advertisins  Benefits  Far  Exceed  Costs 


This  is  a  period  of  world  readjustment  of  stand- 
ards’of  economy  and  efficiency.  In  the  circumstances 
it  is  refreshing  to  note  that  certain  ex|)enditures 
yield  benefits  so  far  in  excess  of  the  sacrifices  they 
entail  that  they* may  be  termed  “minus  costs.”  One 
such  cost,  for  instance,  is  advertising!  Every  one 
knows  that  wisely  apjdierl  advertising  results  in 
greater  economy  for  the  seller  and  lower  cost  for  the 
purchaser. 

.Advertising  is  the  principal  factor  in  lessening 
the  cost  of  distribution.  Electric  jjower  is  the  |)rin- 
cipal  factor  in  lessening  the  cost  of  j^roduction. 
Fundamentally  both  have  contributed  to  the  reduc¬ 
tion  of  cost  to  the  ultimate  consumer.  On  the  basis 
of  United  States  government  statistics,  both  have 
done  more  to  increase  the  s|)ending-  power  of  the 
.American  citizen  than  any  other  factors  in  this 
country’s  reniarkalile  industrial  and  commercial 
develo])ment. 

-Always  it  has  been  a  matter  of  increasing  won¬ 
derment  to  me  that  these  iiniiortant  “minus  costs” 


are  relatively  such  an  insignificant,  part  of  the  total 
cost  to  the  consumer.  The  re.search  bureau  of  the 
.\dvertising  Federation  of  America  has  directed 
attention  to  the  fact  that  the  “two-billion-doilar 
advertising  bill  is  less  than  l^.per  cent  of  total  sales.  ’ 
The  average  cost  of  electric  power — without  con¬ 
sidering  other  fuel — j^robably  does  not  exceed  the 
average  cost  of  advertising.  F'ach  is  an  amazingly 
.small  part  of  the  consumer’s  dollar. 

Both  the  advertising  and  electric  jXfwer  industries 
suffer  from  misconce]rtions  of  these  important  facts 
on  the  ])art  of  many  persons. 

Salvation  lies  in  the  “minus  costs”  we  can  create. 
.A  hopeful  sign  for  the  prosperity  which  is  ahead 
is  that  only  53  per  cent  of  factory  machinery  is 
motivated  by  electricity  and  of  manufactured  ])rod- 
ucts  less  than  50  |)er  cent  is  sold  through  advertising. 


*Excerpts  from  address  of  I’icc-prcsidcnt  and  general  man¬ 
ager  Xorlfi  American  Company  before  Advertising  ledera- 
tion  of  America. 


June  27,1^31— ELECTRICAL  WORLD 


1229 


Circuit  Breaker  Duty  Affected  by 

Circuit  Characteristics 


By  WILFRED  F.  SKEATS 

Switch(/car  Hiu/inccriiu/  I^cpartment, 
iiencrul  lUcctric  Company,  .'iiliencctady,  A^.  Y. 


The  interrupting  duty  of  a  circuit  breaker  is  com¬ 
monly  exi)res.sed  in  terms  of  the  voltage  existing 
before  short  circuit  and  the  current  flowing  in 
the  arc.  It  is  a  matter  of  common  exi)erience.  however, 
that  other  properties  of  the  circuit  have  an  important 
effect  upon  the  rupturing  performance.  These  properties 
tire  summed  up  in  the  recovery  voltage  characteristic  of 
the  circuit.* 

Two  features  of  the  recovery  voltage  characteristic 
are  of  primary  importance  (  1 )  The  magnitude  of  the 
voltage  attained,  and  ( 2 )  the  rate  at  which  the  voltage 
rises  to  this  value.  These  two  features  are  conveniently 
determined  sejjarately,  for  the  magnitude  of  the  voltage 
obtained  dei)ends  largely  upon  the  comparatively  low- 
frequency  transients,  while  the  rate  of  voltage  rise  is 
determined  by  transients  of  a  much  higher  frequency. 
The  phenomena  affecting  the  magnitude  of  the  voltage 
are  discussed  first. 

The  oscillogram  of  Fig.  1  shows  a  recovery  voltage 
peak  more  than  twice  the  crest  value  of  the  normal  volt¬ 
age  across  the  breaker  pole.  Such  a  value  does  not 
always  occur,  but  even  higher  ones  are  quite  probable 
in  the  case  of  three-phase  short  circuits  near  hydro¬ 
electric  stations.  The  magnitude  of  the  first  ])eak  of 
recovery  voltage  dej^nds  primarily  upon  the  tyi)e  of 
short  circuit,  the  characteristics  of  the  rotating  machin¬ 
ery  and  the  displacement  of  the  current  wave. 

Neglecting  for  the  moment  the  effect  of  rotating  ma¬ 
chinery,  the  magnitude  of  recovery  voltage  is  affected 
by  the  type  of  short  circuit  as  follows: 

1.  In  a  single-phase  short  circuit  the  recovery  voltage 
is  the  same  as  the  voltage  before  short  circuit. 

2.  In  three-phase  short  circuits  the  recovery  voltage 
of  the  first  phase  to  clear  varies  from  zero  to  1.5  times 
the  leg  voltage  of  the  system  as  the  zero  phase  seipience 
reactance  varies  from  zero  to  infinity. 

3.  In  two-phase-to-ground  short  circuits  the  recovery 
voltage  of  the  first  phase  to  clear  varies  from  one-half 
line  voltage  to  full  line  voltage  as  the  zero  phase  se¬ 
quence  reactance  varies  from  zero  to  infinity. 

d'he  following  effects  arise  from  the  behavior  of  rotat¬ 
ing  machinery  under  short-circuit  conditions : 

1.  It  is  well  known  that  the  current  flowing  in  a  .short- 

a  more  complete  discussion  of  reco^'cry  foltofie  phenomena 
see  Park  and  Skeats.  ''Circuit  Breaker  Rceovery  I’oltafje."  pre¬ 
sented  at  the  Middle  Eastern  district  meetiiui  Xo.  2  of  the 
A.I.E.E..  Philadelphia.  Pa..  October  14.  1Q30. 


Fig.  1 — Recovery  voltage 
double  normal 

(’urrent  and  voltaRe  of  the  lirst 
pha.se  to  clear  of  a  three-i)hase 
•short  circuit  on  13,20(1  volt.s  c»n 
a  100,000-kva.  generator  with¬ 
out  an  amorti.sspur  winding 
ojjerating  with  the  neutral 
ungrounded. 


circuit  in  general  suffers  a 
decay  from  its  initial  value 
before  the  sustained  value 
is  reached.  This  decay  in 
current  is  a  manifestation 
of  decay  in  the  rotor  flux  of 
rotating  machinery  and  is  therefore  accompanied  by  a 
corresponding  reduction  in  recovery  voltage.  Thus  in 
all  types  of  short  circuit  the  recovery  voltage  is  reduced 
in  jirojiortion  as  the  current  decays  from  inception  to 
interruidion  of  short  circuit. 

2.  In  a  three-]ihase  reactive  short  circuit,  at  the  time 
of  clearing,  the  first  pha.se  to  clear  links  the  quadrature 
axis  of  rotating  machines,  and  the  recovery  voltage  is 
therefore  detern.ined  by  the  reactance  f.r,,)  of  these  ma¬ 
chines  in  the  quadrature  axis.  This  reactance  is  usually 
higher  than  the  subtransient,  or  instantaneous,  reactance 
(.r,/)  in  the  axis  of  the  jioles,  the  ratio  being  roughly 
as  given  in  Table  I.  For  a  short  circuit  at  the  generator 
terminals  the  recovery  voltage  is  increa.sed  by  the  quadra¬ 
ture  reactance  factor  as  given  in  Table  I.  If  the  short 
circuit  is  at  some  distance  from  the  generator,  however, 
these  factors  are  corre.spondingly  reduced. 

Table  I — Quadrature  Reactance  Factors 


Type*  of  Machine 
T  urbo- Alternators : 

(o)  Laminated  rotor 
(6)  Solid  rotor 
Salient-pole  machines: 

(d)  Without  amortisaeur 
(6)  With  amortisaeur 
Induction  motors. 


Ratio 


Xu 

xa 


2.S 

1.4 


2.3 
I.  I 
1.0 


This  factor  applies  to  all  three-phase  short  circuits  and 
to  two-phase-to-ground  short  circuits  with  very  low  zero 
phase  sequence  reactance.  It  does  not  apply  to  any 
single-phase  short  circuits  nor  to  two-phase-to-ground 
short  circuits  with  moderate  or  high  zero  jdiase  se(|uence 
reactance. 
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Fig.  2 — Rate  of  recovery  voltage  rise  for  three 
phase  ungrounded  short  circuits  at 
generator  terminals 


riie  magnitude  of  tlie  recovery  voltage  is  equal  to  the 
leg  voltage  before  short  circuit  multiplied  by  the  ])roduct 
of  these  three  factors,  the  factor  for  the  type  of  short 
circuit,  the  decrement  factor  and  the  quadrature  react¬ 
ance  factor. 

I'he  e.xistence  of  a  large  direct-current  component  in 
a  short-circuit  current  may  cause  a  considerable  reduc¬ 
tion  in  the  magnitude  of  the  recovery  voltage  on  some 
operations,  hut  will  not  alter  the  operations  of  maximum 
severity  which  may  occur  with  a  given  set-up. 

The  magnitude  of  recovery  voltage  as  determined  here 
is  the  value  about  which  the  high-frequency  transients 
oscillate.  The  voltage  may  reach  twice  this  value  as  the 
peak  of  a  high-frequency  oscillation. 

Rate  of  rise  of  recovery  voltage 

d'he  rate  of  rise  of  recovery  voltage  depends  upon  the 
electrostatic  capacitance  to  neutral  connected  between  the 
circuit  breaker  and  the  princijial  part  of  the  reactance 
limiting  the  short-circuit  current.  Such  capacitance  may 
reside  in  any  apparatus  electrically  connected  to  the  sys¬ 
tem.  hut  except  in  transmission  lines  and  cables,  and  in 
rotating  machines,  it  has  a  very  low  value.  If  the  cir¬ 
cuit  breaker  is  separated  from  any  of  these  by  a  current- 
limiting  reactor,  or  a  transformer,  therefore,  the  recov- 
i  ry  voltage  is  likely  to  rise  at  the  rate  of  several  thousand 
volts  per  microsecond.  In  the  case  of  a  short  circuit  at 
the  generator  terminals,  if  no  transmission  line  or  calde 

connected  between  the  generator  and  the  circuit 
breaker,  the  rate  of  recovery  voltage  rise  will  usually  he 
between  5()0  and  1..S0O  volts  per  microsecond,  as  shown 
by  Fig.  2. 

rransmission  lines  and  cables  rapidly  reduce  the  rate 
of  rise  on  buses  to  which  they  are  connected,  'fhis  is 
convincingly  demonstrated  l)y  the  curves  of  Fig.  .T  Here 
curve  1  applies  to  a  circuit  breaker  connectefl  directly  to 


Fig.  3 — Recovery  voltage  affected  by 
line  conditions 

Calculated  recovery  voltase  curves  following  a  siiinlc- 
phase  iihe-to-ground  short  circuit  at  i»oints  marked  X 
on  circuit  diagrams.  (^ai>acity  of  transformer  in  cacli 
••ase:  20,000  kva.  per  phase;  transformer  reactaiu-e  lu 
jier  cent.  Transmission  line  surge  impedance  ton  ohms 


the  transformer  terminals,  with  no  bus  structure  and  no 
tap  lines,  and  the  rate  of  recovery  voltage  is  very  high. 
In  the  case  of  curve  2,  there  is  a  transmission  line  d.5 
miles  long  between  the  circuit  breaker  and  the  point  of 
short  circuit.  This  reduces  the  short-circuit  current  and 
brings  about  a  slight  reduction  in  the  rate  of  recovery 
voltage  as  a  result,  hut  the  transmission  line  is  not  con¬ 
nected  in  the  proper  place  to  bring  about  a  large  reduc¬ 
tion  in  the  rate  of  recovery  voltage  rise.  For  that  jnir- 
pose  it  must  he  connected  between  the  circuit  breaker 
and  the  principal  part  of  the  reactance  limiting  the  short- 
circuit  current — in  this  case  the  transformer.  The  trans¬ 
mission  line  was  so  connected  for  curves  3  and  4.  and  the 
improvement  is  obvious  from  the  curves.  Actually,  al¬ 
though  the  short-circuit  current  is  twice  as  great  in  the 
case  of  curve  3  as  for  curve  2  the  rate  of  recovery  volt¬ 
age  is  but  one-fourth  as  great. 

The  rate  of  rise  of  recovery  voltage  is  most  conven¬ 
iently  calculated  by  dividing  the  magnitude  by  the  time 
required  to  rise  to  this  value.  This  time,  in  micro¬ 
seconds.  is  given  roughly  by  the  formula 

t  =  80  -re  =  10  xl, 

where  .r  is  the  sixty-cycle  reactance  in  ohms  at  the  point  of 
short  circuit 

c  is  the  capacitance  to  ground  in  microfarads  between 
the  breaker  and  the  principal  part  of  the  reactance 
limiting  the  short-circuit  current,  and 
/  is  the  length  of  overhead  transmission  line  connected 
l)etween  the  breaker  and  the  principal  i)art  of  the 
reactance  limiting  the  short-circuit  current. 

This  formula  is  sufficiently  accurate  tr>  allow  good  pre¬ 
diction  of  breaker  |)erformance  for  a  breaker  whose 
characteristics  are  known. 

Often  the  recovery  voltage  characteristic  has  two  or 
more  components  of  widely  different  frequencies.  Curve 
2  of  Fig.  3  represents  comlitions  on  a  high-voltage  system. 


Tithle  II — Effect  of  Recovery  Voltage  on  Breaker  Performance 
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Connerted  to  Bus 

t’oltaee  per 
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Lencth, 
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In  Break 

Cycles 
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3  218 
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6.0 

3.25 

5.75 

140 

1  22 

600 

3.600 

9. 1 

4  75 

7  0 

140 
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Three  lines 

Calculated  Rate  of  Rise 
270  Volts  per  M  icrosecond 


One  line 

Calculated  Rate  of  Rise 
600  Volts  per  Microsecond 


Bus 


No  lines 


k 

Fault 


Calculated  Rate  of  Rise 
2;+00  Volts  per  Microsecond 


Fig.  4 — Recovery  voltage 

characteristics 

for  Philo  tests 


breaker  was  energized, 
giving  a  recovery  voltage- 
rate  calculated  as  270  volts 
])er  microsecond.  In  the 
second  case,  one  line  aj)- 
jiroximately  22  miles  long 
was  connected,  giving  a 
calculated  recovery  volt¬ 
age  rate  of  600  volts  per 
microsecond,  and  in  the 
third  case  no  lines  were 
connected  and  the  recov¬ 
ery  voltage  rate  was  cal¬ 
culated  as  2.400  volts  per 
microsecond.  Cathode-ray 
oscillograms  were  ob¬ 
tained  during  an  actual  op¬ 
eration  of  the  breaker  at 
each  of  these  connections, 
as  shown  in  Fig.  4.  The 
effect  of  these  changes  in 
the  recovery  voltage  rate 
upon  breaker  performance 
is  shown  in  Table  II.  It 
will  be  noted  that  by 
changing  the  recovery 
voltage  rate  the  maximum 
arc  length  and  arc  dura¬ 
tion  were  varied  over  a 
range  of  about  two  to  one. 


A  numher  of  tests  are  on  record  proving  that  the  per¬ 
formance  of  a  breaker  is  affected  by  the  recovery  voltage 
rate.  *•  -■  Probably  the  most  interesting  of  these  are 
the  tests  made  at  140  kv.  on  the  system  of  the  .American 
Gas  &  Electric  Com])any  at  the  Philo  plant.  Here,  in 
connection  with  high-power  interrupting  capacity  tests, 
the  recovery  voltage  rate  was  varied  over  a  wide  range 
by  manipulation  of  the  number  of  transmission  lines  con¬ 
nected  at  the  energized  terminal  of  the  circuit  breaker. 
It  was  thus  possible  to  determine  the  effect  of  such  vari¬ 
ation  u]x>n  the  performance  in  the  field  of  a  breaker 
designed  for  operation  on  a  high-tension  transmission 
system. 

Tests  were  made  under  three  different  conditions,  as 
shown  by  Fig.  4.  In  the  most  favorable  case  three 
transmission  lines,  totaling  approximately  220  miles 
in  length,  were  connected  to  the  bus  from  which  the 

See  footnote,  page  1230. 

^Spurck  and  Strang,  "Field  Tests  on  Standard  and  Oil  Blast 
Explosion  Chamber  Breaker,’  presented  at  the  winter  contention 
of  the  A.I.E.E..  Xew  York,  .V.  January  26-30,  1931. 

*C.  L.  Dcnault,  "Circuit  Breaker  Duty  Affected  by  Speed, 
"Electrical  li’orld,”  Xovember  15,  1930,  Vol,  96,  page  913. 


Diffusely  Transmitting  Media 
for  Ultraviolet  Radiation 

By  M.  LUCKIESH 

Director  Lighting  Research  Laboratory 
General  Electric  Company,  Cleveland,  Ohio 

d'he  design  of  lighting  equipment  for  u.se  with  sources 
of  ultraviolet  radiation*is  greatly  handicapped  by  the  lack 
of  media  which  will  diffusely  transmit  both  light  and 
ultraviolet  radiation.  Since  clear- fused  quartz  has  a  high 
transmission  for  ultraviolet  radiation,  it  has  been  assumed 
that  diffusing  quartz,  where  the  diffusion  is  obtained  by 
making  the  body  of  the  material  porous,  is  also  a  good 
transmitter  of  ultraviolet.  While  it  is  undoubtedly 
superior  to  most  of  the  other  materials  available,  it  is 
still  rather  inefficient  for  this  purpose. 

During  the  past  few  months  we  have  tested  many 
specimens  of  diffusing  lltreosil  (fused  quartz).  Meas¬ 
urements  of  diffuse  transmission  for  light  and  for  ultra- 
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violet  radiation  have  been  made.  The  measurements  of 
ultraviolet  transmission  were  made  by  use  of  our  blue- 
fluorescing  attacbmenl  for  the  Macbeth  illuminometer, 
using  a  sunlight  “Mazda”  lamp  (S-1)  as  the  source 
of  ultraviolet  radiation.  This  method  of  measurement 
approximately  evaluates  the  transmitted  radiation  in 
terms  of  its  erythemal  effectiveness.  Two  specimens  of 
pebbled-surface  corex  D  glass  were  also  measured  in  the 
same  way. 


Approxi¬ 

mate 

Trans- 
Diffuse  mission 

Vitreosil 

Thickness, 

Mm. 

Light 

ritraviolet 

Practically  clear . 

2.5 

90 

62 

I’ractically  clear,  etched  one  side . 

2  5 

80 

45 

\'ery  slight  diffusion . 

2.5 

69 

50 

\'ery  slight  diffusion,  etched  one  side 

Diffusing,  one  side  ground  and  polished,  other 

2.5 

58 

38 

side  ground . . 

Diffusing,  one  side  ground  and  polished. 

other 

1.5 

46 

32 

side  ground . 

1.5 

38 

27 

Diffusing,  glazed  two  sides  . . 

Diffusing,  one  side  glazed,  one  side 

rough 

2.  5 

45 

19 

ground . 

Diffusing,  one  side  glazed,  one  side 

rough 

2 

32 

18 

ground . . 

Diffusing,  one  side  glazed,  one  side 

rough 

3  4 

27 

12 

ground . 

Diffusing,  one  side  glazed,  one  side 

sand- 

2.7 

22 

6 

blasted  . 

3-3.5 

25 

1 1 

Clear  corex  D,  one  side  pebbled . 

Clear  corex  D,  one  side  pebbled  and  sand- 

1.8-2 

92 

73 

blasted . 

1.8-2 

83 

55 

'Hie  fourth  specimen  in 

the 

above 

table 

represents 

approximately  the  least  amount  of  diffusion  that  can  he 
used  satisfactorily  with  the  sunlight  “Mazda”  lamp.  The 
l>ebbled  corex  D.  sand-blasted  on  one  side,  is  about 
equally  diffusing,  hut  has  transmission  factors  about  50 
])er  cent  greater  for  both  light  and  ultraviolet.  The 
pebbled  corex  D  is  available  only  in  sheet  form,  hut  since 
this  is  a  heat-resisting  glass,  practically  free  fnjin  solari- 
zation,  it  should  he  of  great  value  in  this  field. 


READERS’  FORUM 


But  It  Has  to  Be  Good  Weldins 

To  the  Editor  of  the  Ei.ectricai.  World: 

Your  article*  in  the  May  2.^  issue  entitled  “.-Xttitude 
of  Eleven  Utilities  d  oward  W  elded  Boilers"  has  been 
read  with  much  interest.  T  am  very  much  impressed 
with  the  tenor  of  the  resixmses.  which  rather  definitely 
indicate  that  the  large  })ower  boiler  jnirchasers  are  favor¬ 
ably  inclined  toward  welded  boiler  con.struction. 

During  the  past  few  years  the  Hartford  .Steam  lioiler 
Inspection  &  Insurance  Company  has  been  making 
e.xtended  investigations  into  the  factors  involved  in  mak¬ 
ing  good  welds  and  has  evolved  a  method  of  procedure 
of  its  own  which  it  is  using  until  the  more  formal  action 
of  the  Boiler  Code  Committee  is  definitely  issued.  The 
company  is  also  engaged  at  present  in  an  extended 
investigation  of  a  lot  of  specially  made  test  s|)ecimens 
that  should  repre.sent  a  fair  cross-section  of  gofxl  com¬ 
mercial  welded  work  with  a  view  to  determining  what 
I'racticahle  tests  are  best  suited  to  assuring  good  work 
in  the  shop. 

There  is  no  ((uestion  in  my  mind  hut  that  the  next 
vear  or  two  will  witness  a  very  greatly  extended  use  of 


this  method  of  construction  not  only  in  boilers  but  in 
a  very  wide  range  of  pressure  vessels  for  a  myriad  of 
purposes. 

In  my  opinion  it  is  going  to  lx:  very  necessary  to  sur¬ 
round  the  practice  of  the  welding  art  by  shops  with 
rc(|uirements  of  various  kinds  that  will  assure  reasonably 
good  work.  There  has  been  entirely  too  much  criminally 
|X)or  work  done  in  the  past  which  must  lx*  prevented 
in  the  future. 

We  are  working  in  close  touch  with  many  of  those  who 
are  most  interested  in  this  matter.  E.  R.  FISH. 


Chief  Engineer,  Boiler  Division. 
Hartford  Steam  Boiler  Inspection  &  Insurance  Company, 
Hartford,  Conn. 


T 


Ldr3e  Lamps  in  Artistic  Lishtins 

To  the  Editor  of  the  Electrical  World: 

James  T.  Holmes’  comments  in  your  issue  of  May  23, 
in  reference  to  my  recent  article,  are  greatly  appreciated, 
esjxcially  since  he  disagrees  with  me  in  regard  to  the  use 
of  special  lamps.  • 

His  statement  that  lighting  must  be  designed  to  pro¬ 
duce  the  lighting  effect  which  the  architect  wants  is  true. 
But  the  reason  for  special  lamps  lies  in  the  fact  that  the 
architect  does  not  tell  the  lighting  man  what  he  wants 
in  time  to  obtain  information  about  space  requirements. 
-An  architect  specifies  many  things,  bricks,  stones  and 
window  sash,  door  knobs,  ^  floor  finish  and  bathroom 
facilities.  But  does  the  architect  make  up  designs  which 
require  bathroom  details  of  special  dimensions?  And 
is  it  necessary  for  the  manufacturer  of  bathroom  details 
to  comprehend  and  visualize  the  whole  architectural  con- 
ce]>tion?  The  architect  does  make  it  neces.sary  to  use 
lamps  of  special  dimensions  and  does  conqiel  the  lighting 
man  to  comprehend  and  visualize  the  whole  architectural 
conception,  because  he  (the  architect)  knows  a  great  deal 
more  about  bathroom  details  than  he  does  about  lighting. 

The  fault  lies  with  the  lighting  man  himself.  He  has 
been  fawning  too  much  to  the  architect.  He  has  been 
worshiping  too  much  at  the  architect’s  shrine.  He  has 
been  singing  too  many  hymns  in  the  architect’s  praise. 
Phere  are  a  few  creative  minds  among  the  architects,  a 
few  men  of  genius  and  vision,  and  men  who  appreciate 
the  trials  and  tribulations  of  the  lighting  man.  These 
few  men  obtain  very  fine  results  in  lighting  because  they 
consult  the  lighting  man  at  the  beginning  of  the  devel- 
ojxnent  of  the  architectural  idea.  But  the  majority  of 
architects  are  copyists :  they  know  it  all.  they  don’t  con¬ 
sult  anybody.  Hod  bless  them ;  some  of  them  still  base 
their  lighting  layouts  on  16-cp.  carbon  lamps.  -Such 
architects  are  responsible  for  most  of  the  bad  lighting, 
and  the  sooner  the  lighting  man  stops  fawning  to  them, 
■the  better. 

In  all  this  discussion  about  architects  and  lighting,  or 
rather  architects  and  lack  of  lighting,  no  one  ever  men¬ 
tions  the  ])oor  owner  or  occupant  of  the  premises.  He 
has  to  clean  the  fixtures ;  he  has  to  renew  the  lamps ;  he 
has  to  pay  the  electric  bill.  And  when  a  sixicial  lamp  is 
burnt  out  he  has  to  locate  its  sjiecifications.  When  it  is 
not  in  stock,  he  has  to  he  in  darkness  for  a  while.  Would 
it  not  be  well  to  think  less  of  the  Buddha-architect  and 
more  of  the  user  ?  Let  us  have  more  and  larger  standard 
lamijs,  let  us  have  all  the  art  we  can  get,  but  first  of  all, 
let  there  he  more  light!  M.  M.  SAMUELS, 

West  !»oth  Street,  Electrical  Engineer. 

New  York  City 
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BOOK  REVIEWS 

Patent  Law  for  Chemists,  Ensineers 
and  Executives 

By  F.  M.  Rhodes.  Mc(ira\v-llill  Book  Company.  Inc..  New 
York.  207  pages.  Price.  $2.50. 

broad  understaiidinj^  of  patent  law.  of  the  reciuire- 
nients  for  patents  and  the  rijjhts  granted  In-  patents  are 
given  in  this  splendid  l)ook.  It  is  working  background 
for  the  engineer  or  e.xecutive  interested  in  patents  and 
gives  valuable  infonnation  for  those  dealing  with  patents. 


Commutatrices  et  Convertisseurs  Rotatifs 

By  M.  Barrere.  J.  B.  Bailliere  et  Fils,  Paris,  France.  402 
pages,  illustrated. 

This  book  contains  a  ((uite  complete  treatment  of  syn¬ 
chronous  converters.  Following  an  interesting  review  of 
recti fying-comniutator  schemes,  five  chajiters  deal  with 
the  analytical  theory  and  characteristics  of  converters  in 
detail.  The  three  final  chai)ters  are  devoted  to  jiractical 
construction  features.  At  the  end  of  the  book  there  are 
presented  the  design  data  of  a  number  of  modern  con¬ 
verters  of  different  makes,  chietly  European. 

.Among  the  theoretical  subjects  covered  are  the  analysis 
of  the  space  and  time  variation  of  the  converter  magnetic 
fields,  armature  conductor  heating,  calculation  of  com¬ 
mutating  pole.>,  transients  and  short  circuits,  methods  of 
voltage  control,  and  some  of  the  elements  of  converter 
design.  The  book  is  well  illustrated  with  diagrams, 
curves,  oscillograms  and  photographs  of  converters. 

While  this  book  appears  to  contain  nothing  that  is 
radically  new.  it  covers  the  gejierally  accepted  theory  of 
converters  clearly  and  in  considerable  detail,  and  so  may 
be  regarded  as  an  excellent  textbook  on  the  subject. 

• 

Die  Neueren  Fortscfiritte  dcr  Technischen 
Elektrolyse 

By  Jean  Billiter.  Wilhelm  Knapp,  Halle.  318  pages.  144  illus¬ 
trations,  38  tables  and  twelve  charts. 

.About  vSO  years  ago.  according  to  the  preface,  the 
author  wrote  a  pioneer  treatise  on  electrochemical 
processes  in  the  heavy  chemical  industry.  More  recently 
a  revision  appeared  under  the  title  “Technical  Electro¬ 
chemistry.”  The  new  volume  is  to  take  into  account 
.subsequent  changes,  and  so  to  serve  as  a  supplement  to 
its  predecessor.  Space  has.  therefore,  been  allotted 
largely  on  the  basis  of  new  developments  rather  than 
present  commercial  imi)ortance:  that  is  why.  for  example, 
the  electrolysis  of  beryllium  salts  gets  more  attention  than 
the  production  of  aluminum. 

From  this  it  is  not  to  be  inferred  that  the  treatment  is 
fragmentary;  development  has  been  rapid  and  wide- 
s])read :  its  presentation  therefore  gives  a  fairly  com¬ 
plete  picture  of  the  electrolytic  technology  of  today.  A 
glance  through  the  index  reveals  the  remarkable  variety 
of  processes  that  have  arrived  more  or  less  at  the  com¬ 
mercial  stage  and  that,  judging  by  past  experience,  may 

1234 


either  supplant  older  methods  or  introduce  new  products. 
Process  charts  aflford  a  ready  comparison  of  methods  for 
copper,  zinc  and  cadmium.  The  author  is  professor  at 
the  University  of  \denna. 


By  K.  B.  Lcighou.  Third  edition.  McGraw-Hill  Book  Com¬ 
pany,  Inc.,  New  York.  684  pages,  illustrated.  Price,  $4.50. 

The  author  has  revised  and  rewritten  this  splendid  text 
to  incorporate  new  developments.  It  covers  water,  fuels, 
refractories,  metals,  alloys,  sands,  stones,  clay  ])roducts. 
lubricants.  ])aints.  insulating  materials,  batteries  and  other 
common  engineering  products.  While  the  treatment  is 
from  the  point  of  view  of  chemistry,  the  scojic  is  broad 
enough  to  cover  complete  characteristics  of  these 
])roducts. 


By  Dr.  Ing.  F.  Kotschc  and  Dep.  Ing.  P.  v.  Fntremont,  Juliu.s 
Springer,  Berlin,  Germany.  94  pages,  97  illustrations. 

Domestic  and  commercial  electric  water  heating  is 
receiving  its  share  of  attention  abroad  as  well  as  in  the 
United  States.  Some  200.000  installations  are  now  in 
use  in  Europe,  according  to  a  tabulation  in  this  hook. 
The  preface  states  that  the  text  originated  in  an  effort 
to  correct  and  prevent  faulty  installation  which  was 
causing  disappointment.  Consequently,  there  are  details 
on  selection,  piping  and  tank  construction,  as  well  as  on 
electrical  wiring,  control,  metering  and  rates.  The  scope 
of  the  book  is  well  summed  up  in  the  full  title — “The 
F^lectric  Hot  Water  Reservoir;  Its  Construction,  with 
a  Guide  to  Its  Selection.  Connection  and  Operation.” 


The  Psychology  of  the  Inventor 

.A  study  of  the  patentee.  By  Joseph  Rossman.  Inventors  Pub¬ 
lishing  Company,  Washington,  D.  C.  252  pages.  Price,  $3. 

.A  picture  is  given  of  the  mental  life  of  the  inventor, 
why  and  how  he  invents,  how  he  gets  his  inspirations, 
whether  inventors  are  born  or  made,  and  other  absorbing 
topics.  Many  facts  are  gathered  and  many  observations 
of  710  prominent  living  inventors  are  quoted.  Some  of 
the  important  features  of  this  book  include  the  analysis 
of  the  mental  operations  of  the  inventor  in  terms  of  his 
own  reactions  and  emotions ;  a  description  of  the  actual 
methods  used  by  inventors ;  their  trials  and  tribulations ; 
their  attitudes  and  opinions  on  the  material  side  of 
inventing ;  their  relation  to  the  promoter  and  the  pur¬ 
chasing  public,  and  their  experiences  before  the  Patent 
Office  and  in  litigation  before  the  courts. 

It  is  a  comprehensive  treati.se  on  invention,  touching 
upon  all  phases  outside  of  the  historiad  and  legal.  Much 
of  the  introductory  material  discus.ses  accepted  principles 
or  well-known  facts  on  the  economic,  legal  and  historical 
sides,  but  necessarily  so  to  give  basis  for  the  superstruc¬ 
ture  forming  the  main  body  of  the  pai)er. 

Dr.  Joseph  Rossman  has  had  a  legal,  psychological  and 
technical  training  which  aptly  fitted  him  to  write  this 
book.  He  is  a  patent  examiner  in  tbe  U.  S.  Patent 
Office,  where  he  has  made  contacts  with  many  inventor^ 
He  is  a  chemical  engineer. 
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Chemistry  of  Engineering  Materials 


Der  Elektrische  Heisswasserspeicher 
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Men  or  the  Industry 


R.  B.  McWhorter  Chief  Engineer 
Federal  Power  Commission 

Roger  B.  McW  hokiek.  ot  Alabama,  has 
been  chosen  by  the  Federal  Power  Com¬ 
mission  as  its  chief  engineer.  The  ap¬ 
pointment  was  made  on  the  recommen¬ 
dation  of  Colonel  Marcel  Garsaud.  who 
is  the  member  of  the  commission  in 
charge  of  its  engineering  activities. 

Mr.  McWhorter  was  called  to  New 


Orleans  in  1926  l)y  Colonel  tiarsaud  to 
act  as  the  consulting  engineer  on  flood 
control  matters  for  the  Orleans  Levee 
Hoard.  As  a  member  of  this  staff  he 
lepresented  that  body  before  the  Board 
of  Engineers  which  studied  the  use  of 
''l)illways  in  connection  with  the  plans 
for  flood  control  on  the  lower  Missis¬ 
sippi.  Later  Mr.  McWhorter  took  an 
important  part  in  the  design  and  loca¬ 
tion  of  the  Bonnet  Garre  spillway.  He 
rendered  an  important  service  to  New 
Orleans  during  the  long  period  that 
flood  control  legislation  was  under  con¬ 
sideration  by  committees  of  the  House 
of  Representatives  and  the  Senate. 
From  1928  to  1930  he  was  retained  by 
the  Mississippi  River  Commission  and 
stationed  at  New  Orleans  during  the 
construction  of  the  spillway. 

Because  of  his  experience  in  field  in¬ 
vestigations  and  because  of  his  knowl¬ 
edge  of  the  St.  Lawrence  project  and 
ot  the  situation  in  the  Tennessee  Val¬ 
ley,  it  is  believed  that  Mr.  McWhorter 
will  be  in  a  position  to  he  particularly 
valuable  to  the  Federal  Power  Commis- 
ion.  He  is  a  native  of  .Alabama  and 


a  graduate  of  the  .\lahama  Polytechnic 
Institute.  He  served  at  Muscle  ShoaL 
during  the  construction  period  and  since 
la>t  September  has  been  chief  engineer 
of  the  Cireat  Lakes  division  of  the  Corps 
of  Engineers.  He  was  one  of  the  chief 
advisers  of  the  engineering  hoard  ap¬ 
pointed  last  year  by  the  Ciovernor  of 
New  York  to  prepare  a  report  on  the 
development  of  the  power  resources  of 
the  St.  Lawrence  River.  Some  year's 
previously  when  a  joint  hoard  compo^ed 
of  American  and  Canadian  engineers 
prepared  estimates  of  the  costs  of  the 
St.  Lawrence  project.  Mr.  McWhorter 
was  in  charge  of  a  portion  of  the  work. 

T 

P.  AI.  W entworth  Assumes  New 
Executive  Duties 

Philip  M.  We.ntworth,  for  many 
years  associated  with  the  Stone  & 
Webster  organization  in  the  manage¬ 
ment  and  supervision  of  electric.  ga> 
and  transportation  properties,  has  re¬ 
cently  been  elected  a  vice-president  of 
the  Stone  &  Webster  Service  Corpora¬ 
tion  with  head(|uarters  in  Boston.  In 
his  new  capacity  he  will  sponsor  the 
supervision  of  Fall  River  Gas  Works 
Company.  Fall  River,  Mass. :  Edison 
Electric  Illuminating  Company  of 
Brockton.  Brockton,  Mass. :  Haverhill 
Gas  Light  Company,  Haverhill,  Mass. : 
Electric  Light  &  Power  Company  of 
.\hington  and  Rockland.  North  Abing- 
ton.  Mass.:  Blackstone  Valley  Cias  & 
Electric  Company  and  the  Pawtucket 
Gas  Company.  Pawtucket.  R.  1. 

In  1910  Mr.  Wentworth  was  gradu¬ 
ated  from  the  Massachusetts  Institute 
of  Technology  and  immediately  became 
a>sociated  with  Stone  &  Webster.  In 
the  course  of  this  connection  he  has 
been  identified  with  that  company’s 
properties  in  the  West.  New  England, 
the  South  and  Canada.  During  his 
connection  with  public  utilities  in  the 
.Southeast  he  served  as  a  director  of  the 
Southeastern  Division  of  the  N.E.L.A. 

T 

L.  L.  Crump,  who  was  formerly  con¬ 
nected  with  the  Union  Electric  Light 
&  Power  Company  of  St.  Louis,  Mo., 
and  the  W.  N.  Matthews  Corporation, 
lias  become  associated  with  the  James 
R.  Kearney  Corporation  of  St.  Louis, 
.Mo.  Mr.  Crump  has  had  extensive  ex¬ 
perience  as  a  distribution  engineer  and 
as  engineer  of  material  and  construction 
Specifications  with  the  Union  Electric 
Light  &  Power  Company.  He  also  served 
on  the  Midwest  overhead  systems  com¬ 
mittee  of  the  N.E.L.A,  in  1929  and  1930. 


A.  H.  Kehoe  Nominated  as 
Engineering  Section  Chairman 

.\rthl’r  H.  Kehoe.  electrical  engineer 
with  the  United  Electric  Light  &  Power 
Company  of  New  York,  has  been 
nominated  for  the  chairmanship  of  the 
Engineering  National  .Section  of  the 
National  Electric  Light  .Association. 
Mr.  Kehoe  has  been  identified  with  that 
organization  since  1911.  when  he  en¬ 


tered  the  meter  department.  The  fol¬ 
lowing  year  he  was  transferred  to  the 
engineering  department  and  after  a 
period  of  two  years  was  appointed  en¬ 
gineer  of  distribution.  In  1919  Mr. 
Kehoe  assumed  the  duties  of  superin¬ 
tendent  of  transmission  and  distribution. 
Following  this  miscellaneous  engineer¬ 
ing  work  he  became  electrical  engineer 
for  the  company  in  1921,  the  position 
he  occupies  at  the  present  time. 

Mr.  Kehoe  received  his  technical 
training  at  the  University  of  Vermont, 
from  which  he  was  graduated  in  1911 
as  an  electrical  engineer.  He  spent  a 
part  of  his  vacation  time  with  the  Twin 
.State  Gas  &  Electric  Company  in  the 
meter  and  inside  construction  depart¬ 
ments.  He  is  a  member  of  the  .Ameri¬ 
can  Institute  of  Electrical  Engineers 
and  is  an  active  participator  in  the 
affairs  of  the  Engineering  National  Sec¬ 
tion  of  the  National  Electric  Light  .As¬ 
sociation. 

▼ 

U.  C.  Dunaway,  formerly  connected 
with  the  public  utility  industry  in  the 
.Middle  West,  has  joined  the  live-line 
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H.  L'l.  CnuBHLi  K,  lunmriy  executive 
vice-president  in  charge  of  the  William 
B.  McKinley  Middle  Western  electric 
lighting  and  traction  interests,  who  re¬ 
tired  from  active  business  eight  year,-- 
ago  when  the  Studehakcr  interests  as- 
-'Umed  control  of  the  properties,  die<l 
suddenly,  June  4,  in  his  home  in  Peoria. 
Ill.,  at  the  age  of  68.  Mr.  Chuhhuck 
had  heen  a  resitlent  of  I’eoria  since 
1910,  removing  to  that  city  a  fewv  years 
after  he  had  heen  identified  with  the 
McKinley  properties,  as  general  man¬ 
ager  of  the  Illinois  Traction  System  and 
the  Western  Railway  &  Right  Company 
and  their  subsidiary  companies.  A  year 
later  he  became  executive  vice-presi¬ 
dent.  holding  that  position  until  his  re¬ 
tirement.  The  grandson  of  Samuel 
Chtibbuek  and  son  of  A.  S.  Chuhhuck. 
pioneers  in  electrical  development  in  the 
Kast,  he  bt'gan  his  career  in  the  elec¬ 
trical  field  with  the  old  Thomson-Hous- 
ton  Company.  He  was  in  charge  of 
electric  light  plants  in  Pawtucket.  K.  1.; 
Syracuse  and  Auburn,  N.  Y.,  and 
Springfield,  Ohio,  and  later  reorganized 
the  Omaha  lighting  system  and  after 
the  1893  panic  took  charge  of  reorgani¬ 
zation  of  the  street  railway  in  Pueblo. 
Colo.  Then  he  joined  the  McKinley 
interests,  at  that  time  launching  a  Mid¬ 
dle  Western  utility  which  developed 
until  it  furnished  electric  light  and 
power  for  100  cajimmmities. 
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Financial  and  Statistical  News 


R\DICALLY  improved  sentiment  following  international  debt 
negotiations  boosted  utility  common  stock  averages  several 
points  and  was  apparently  a  factor  in  renewe<l  new  linanciug 
which  totaled  more  than  $ld5,00(),00(l  this  week.  Other  large  issues 
are  said  to  be  about  ready  for  flotation,  principally  for  refunding 
purposes. 

- New  financing  is  ueing  carried  on  currently  at  the  lowest 

interest  rates  on  record.  A  few  4  per  cent  issues  have  appeared, 
including  that  of  Con.solidated  Gas  of  Baltimore.  Public  .Service 
Electric  &  Gas  and  Commonwealth  Edison  Companies,  the  latter 
being  sold  to  yield  about  per  cent.  Seasoned  utility  bonds  have 
strengthened  considerably  in  the  past  few  days. 

T  T  T 


Commonwealth  Edison 
Financins  on  4  per  Cent  Basis 

Offering  w.\s  made  of  a  new  issue  of 
first  mortgage  4  per  cent  gold  bonds, 
series  F,  of  the  Commonwealth  Edison 
Company  to  the  amount  of  $85.(X)U.U()(). 
the  price  being  94)  and  interest,  yiekl- 
ing  more  than  4]  per  cent.  Bonds 
totaling  $59,774,000.  bearing  higher 
rates  of  interest,  will  be  retired  from 
the  proceeds  of  this  financing.  Any 
unused  balance  of  such  proceeds  will 
be  aiiplied  to  reimburse  the  company  in 
part  for  capital  expenditures  heretofore 
made  in  the  development  of  its  prop¬ 
erties. 

lersey  Central  Power  &  Light  Com¬ 
pany  made  an  offering  of  first  mortgage 
A)-ycar  4*  per  cent  gold  bonds,  series 
C.  at  101  and  accrued  interest,  to  yield 
about  4.45  per  cent,  a  piece  of  financing 
involving  a  total  of  $32,000,000.  Pro¬ 
ceeds  from  the  sale  of  these  first  mort¬ 
gage  bonds  together  with  the  proceeds 
Irom  the  sale  of  preferred  stock  will 
be  used  in  connection  with  the  acqui 
sition  of  the  properties  of  new  prop¬ 
erties  and  for  refunding  purposes. 

General  and  refunding  mortgage  gold 
bonds,  series  D.  were  issued  by  the 
Detroit  Edison  Company  to  the  amount 
of  $15,016,000  at  1034  and  interest, 
yielding  about  4.28  per  cent,  and  the 
Houston  Lighting  &  PoVver  Company 
issued  first  lien  and  refunding  mortgage 
gold  bonds  amounting  to  $4,500,000,  at 
'^84  and  interest. 

T 

French  Output 
Increases  10  per  Cent 

I'he  official  report  of  the  French 
Ministry  of  Public  Works  on  the  output 
of  electricity  in  France  during  1929, 
which  has  lately  been  issued,  shows  that 


the  aggregate  production  amounted  to 
14.  .427.000, 000  kw.-hr.,  as  compared 
with  only  12.976,000,000  kw.-hr.  in 
1928.  an  increase  of  1,351.000,000 
kw.-hr.,  or  just  over  10  per  cent.  Of 
the  total  8,202.000,(K)0  kw.-hr.  was  pro¬ 
duced  by  stations  operated ’by  steam  or 
internal  combustion  engines  and  6,125,- 
OOO.OOO  kw.-hr.  by  hydro-electric  plants. 

▼ 

Weekly  Enersy  Output 

Output  of  electric  light  and  power 
companies  in  the  United  States,  as  esti¬ 
mated  hy  the  satistical  research  depart¬ 
ment  of  the  National  Electric  Light 
■Association,  is  shown  in  the  accom¬ 
panying  chart.  For  recent  weeks  and 


correspondingly  in  preceding  years  the 
energy  generated  was : 


- — Millions  of  Kw.-Hr. — - . 

Week  Ended  1931  1930  1929  1928 

May  23 .  1.600  1,673  1,637  1,480 

May  30 .  1,363  1,627  1,606  1,370 

June  6 .  1,362  1,608  1,633  1,480 

June  13 .  1,381  1,663  1,673  1,480 

June  20 .  1,379  1,636  1,678  1,480 


The  decline  from  the  output  of  1930 
increased  to  4.9  per  cent  in  the  week 
ended  June  13  and  continues  to  be  most 
severe  in  the  central  industrial  region, 
where,  in  the  same  week,  it  rose  to  8.3 


per  cent.  From  the  Pacific  Coast  the 
unusually  large  decrease  of  6.0  per  cent 
w  as  rcfiorled  and  along  the  .\tlantic  sea¬ 
board  earlier  gains  have  lately  shown 
a  tendency  to  be  replaced  by  motlerate 
losses. 

b'or  last  week  the  per  cent  changes 
cfimpared  with  1930  (decrease  .shown 
by  minus  sign )  in  the  Atlantic.  Central 
and  Pacific  regions  were  respectively 
— 1.4,  — 8.3  and  — 6.1. 

T 

Emphasis  Now  on  Trans¬ 
mission  and  Distribution  * 

In  spite  of  the  general  business  de¬ 
pression.  the  electric  light  and  power 
industry  in  1930  spent  more  on  new 
construction  than  in  any  previous  year. 
■According  to  a  bulletin  of  the  statistical 
research  department  of  the  National 
Electric  Light  Association,  reviewing 
the  work  of  last  year,  the  e.xpendituro 
totaled  $919,418,()bo,  as  compared  with 
$853,000,000  during  1929. 

The  budget  for  1931,  it  is  stated,  con¬ 
templates  a  total  expenditure  of  $702,- 
OOO.fKX).  The  decrease  is  ascribed  'to 
some  extent  to  the  price  decline  of  ma¬ 
terials  and  reduced  construction  costs. 
“The  actual  phj'sical  volume  of  new 
work  more  nearly  approximates  the 
general  average  of  previous  years  than 
the  figures  would  seem  to  indicate.” 

Of  the  total  1931  budget,  234  per 
cent  is  allotted  to  generating  facilities. 
314  cent  to  transmission  lines  and 
substations.  33  per  cent  to  distribution, 
and  the  balance,  12  per  cent,  to  miscel¬ 
laneous  items.  Of  the  proposed  total 
of  $164.()0().()()0  for  power  plant  con¬ 
struction.  66  per  cent  is  to  be  applied  to 
steam  stations  and  34  per  cent  to  hydro¬ 
electric  plants. 

More  than  the  usual  mileage  of  trans¬ 
mission  lines  was  placed  in  service  last 
year,  according  to  the  bulletin.  A  total 
of  15.240  circuit-miles  of  line  at  11,000 
volts  or  more  was  constructed,  bringing 
the  total  in  service  on  December  31. 
1930,  to  200,171  miles.  The  1929  line 
construction  totaled  11.134  circuit-miles 
and  the  mileage  for  1928  was  8,665.  The 
increase  in  generating  capacity,  2.491,000 
kw..  represents  an  average  expenditure 
of  $369  per  kilowatt  of  increase  as  com¬ 
pared  with  $365  in  1929  and  $387  in 
1928. 

“The  large  expenditure  going  into 
distribution  shows  that  the  electric  light 
and  power  companies  are  engaged  in 
extensive  programs  in  building  up  and 
extending  distribution  facilities  to  take 
care  of  existing  increased  demands,  to 
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provide  for  the  much  heavier  demands 
anticipated  and  to  improve  the  stand¬ 
ards  of  service,”  says  the  bulletin. 

‘‘The  heavy  capital  expenditures  re¬ 
quired  to  distribute  electricity  necessi¬ 
tate  long-ranp^e  planning  of  from  five  to 
ten  years  and  systematic  construction 
programs.  The  growth  of  the  domestic 
load,  indicating  as  it  does  uses  per  cus¬ 
tomer  ten  years  hence  of  1,000  to  2,000 
kw.-hr.  per  annum,  explains  to  a  con¬ 
siderable  extent  the>e  heavy  expendi¬ 
tures  now  going  into  distribution  plant.” 

T 

One  per  Cent 
of  the  Budset 

Dome.stic  Ki.FXTRic  SERVICE  HOW  stands 
at  00  per  cent  of  its  average  price  in 
1913.  the  statistical  research  department 
of  the  National  Electric  Light  Associa¬ 
tion  reports.  This  is  in  direct  contrast 
to  practically  everything  else  .sold  at 
retail  which  is  still  well  above  the  1913 
level.  In  spite  of  its  abrupt  decline  dur¬ 
ing  the  past  twelve  months,  the  com¬ 
posite  figure  for  the  “cost  of  living”  to¬ 
day  is  at  a  level  about  57  per  cent  above 
its  1913  figure.  It  is  still  2^  times  what 
it  was  in  1890.  The  price  of  electricity 
is  now  one-third  of  what  it  then  was. 

These  electricity  cost  .statistics  ex¬ 
emplify  the  principle  of  lowered  cost 
with  increased  use  and  greater  diffu¬ 
sion  of  service.  Electricity  in  the  home 
today  is  1  per  cent  of  the  total  family 
budget. 

T 

Municipal  Rates  Averase 
Above  Private  Companies’ 

H.\t)  THE  I’RIV.M'E  COMP.\.\IES  collected 
as  much  per  kilowatt-hour  for  electricity 
sold  to  their  consumers  in  1927  as  did 
the  municipal  plants,  their  revenues 
from  electric  service  would  have  been 
increa.sed  by  $661,046,000,  of  42.5  per 
cent.  The  actual  revenue  collected  by 
the  private  companies  was  $1,554,606,- 
537,  out  of  which  they  paid  $150,253,276 
in  taxe>. 

Conversely,  had  the  light  and  power 
customers  of  the  municipal  plants  jiaid 


for  their  energy  at  the  average  rate  of 
the  private  companies,  they  would  have 
saved  $33,398,000,  out  of  a  total  revenue 
of  $112,439,034  shown  by  the  census. 

The  preceding  conclusions  are  drawn 
by  the  statistical  research  department 
of  the  National  Electric  Light  Associa¬ 
tion  from  statistics  published  by  the 
United  States  Bureau  of  the  Census 
for  1927,  the  most  recent  census  of 


last  year’s  record  than  in  other  recent 
months. 

The  month’s  revenue  was  a  fraction 
of  a  per  cent  larger  than  in  March, 
which  in  itself  is  .somewhat  unusual  and 
brought  the  average  daily  revenue  up 
nearly  4  per  cent.  Operating  expenses 
and  maintenance,  on  the  contrary,  fell 
off  somewhat,  according  to  the  returns : 
while  the  output  was  less  than  in  March, 
the  decrease  was  so  small  that  when 


the  electric  light  and  power  industry. 

The  average  revenue  per  kilowatt- 
hour  of  energy  sold  to  ultimate  con¬ 
sumers  by  private  companies  was  2.57 
cents ;  the  average  for  municipal  system^ 
was  3.66  cents ;  the  average  for  all  estab¬ 
lishments,  including  both  groups,  was 
2.62  cents.  The  same  general  rule  is 
found  to  hold  for  the  averages  in  in- 
divual  states  with  only  two  exceptions. 


In  contrast  with  the  preceding  five 
months  April  revenue  shows  an  increase 
over  1030.  after  a  smaller  decrease  in 
March  than  in  February. 

How  much  significance  is  to  be  at¬ 
tached  to  the  change  from  a  relative 
decrease  of  0.3  per  cent  in  March  to  an 
increase  of  0.2  per  cent  in  the  following 
month  is  a.  question  that  can  better  he 
answered  when  returns  have  been  re¬ 
ceived  for  May.  .About  450,000.000 


▼  T  T 


Further  Progress  Made  in  April 


Wri'H  an  aggregate  revenue  in 
.April  of  $176,370,000,  operating 
expenses  of  $75,830,000  and  an  energy 
output  of  7.202.597.000  kw.-hr.  electric 
light  and  power  operations  in  the  United 
States  compared  more  favorably  with 


account  is  taken  of  the  difference  in 
numlter  of  days  the  average  was  fully 
maintained :  in  fact,  it  rose  a  trifle,  from 
239,000.000  kw.-hr.  per  day  to  240.00().- 
000  kw.-hr.  A  decrease  of  2  per  cent 
would  have  been  normal. 


Gains  on  both  seaboards;  center  generally  below  last  year 


Percent  Change  From 
Same  Month  Last  Year 

Revenue  i*l^  Energy 


t^\ 


Table  I — Central-Station  Financial  Operations 
in  the  United  States 

Compared  with  Correspondina  .Month  of  Previous  ^'ear 


Table  II — Central-Station  Fuel  Consumption 
in  the  United  States! 

Compared  with  Correspondinp  .Mouth  of  Previous  Year 


I  „  Total  Operating 

total  Gross  Revenue  Maintenance 

I  from  Sale  of  Energy*  I  Expenset 

Month  - - — _  . —  -  - 


1  1931  1 

Thousands 

1931 

Thousands 

Per  C'ent 

Inc.  1 

!  I‘>31 

Thousands 

j  1931 
Thousands 

Per  Cent 
Inc. 

.lanuary 

1  $196,970 

$198,300 

1 

-0  7 

$78,950 

$81,480 

—  3  1 

February. 

1  182,280 

185,800 

—  1.9 

75,820 

(  77,300 

—  19 

March  ... 

.  .  175,840 

176,400 

-0.3 

76,500 

77,200 

0  9 

•April . 

.  .1  176,370 

176,100 

-1-0.2 

75,830  1 

78,300 

—  3  1 

Month 

1931 

Coal 

(»il 

Gas 

Short 

Tons 

Per 

Cent 

In¬ 

crease 

Barrels  ! 

1 

I  Per 
Cent 

In¬ 

crease 

Thou¬ 

sands 

Cubic 

Feet 

Per 

Cent 

In¬ 

crease 

.lanuary  .  . 

3,397,171 

—  7  8 

777,857 

-27  3 

9,987,160 

-HI. 8 

February 

3,022,123 

—  3.5 

615,967 

—8.8 

9,113.266 

-0,7 

.March . 

3,141,397 

0.5 

623,976 

-1-3.8 

10,114,640 

-H8.4 

.\pril . 

2,731,665 

—8.7 

540,141 

-3  6 

1  9,559,612 

-HO. 4 

•.Aggregate  gross  revenue  from  consumers  and  from  other  utilities  for  energy  for  resale,  involving  a  certain  amount  of  duplication. 

tDo  not  include  interest,  taxes,  depreciation  or  sinking  fund,  with  some  unavoidable  exceptions.  t.\s  collected  by  U.  S.  Geological  Survey. 


1238 


ELECTRICAL  WORLD— 27,1031 


300  i; 
I 

I, 

275  ^ 

•I 

250  I 

f 

225 


Revenue  regains  1930  level;  spring  output  drop  is  absent 


kw.-lir.  more  encrfjy  was  generated  from 
water  power  than  in  March,  and  67(J.- 
000,000  kw.-hr.  less  from  fuel,  which 
leaves  a  net  decrease  of  220.000.000 
kw.-hr.  Evidence  of  improvement  in 
stream  flow  conditions  is  seen  in  the 
approach,  w'ithin  less  than  5  per  cent, 
of  hydro-electric  energy  output  to  last 
year’s  figure,  whereas  in  the  first  three 
months  of  1931  it  fell  short  by  20  per 
cent.  Coal  consumption  decreased,  al¬ 
most  410,000  tons,  to  2.731,665  tons,  or 
S.7  per  cent  less  than  it  was  a  year  ago. 
Oil  and  gas  also  decreased. 


Regionally  revenue  was  larger  than 
in  April.  1930.  along  the  Atlantic  .sea- 
hoard  and  particularly  in  the  Pacific 
states,  while  the  central  industrial 
region,  the  Southwest  and  the  Rocky 
Mountain  section  fell  short,  as  is  appar¬ 
ent  from  Table  IV  and  the  map. 
Changes  from  last  year  in  energy  output 
and  its  apportionment  between  water 
and  fuel  power  are  due  not  only  to 
changes  in  local  demand  bufalso  to  con¬ 
ditions  making  a  transfer  of  energy  ad¬ 
visable  or  necessary.  New  England 
hydro  output  rose  32  per  cent. 


Table  III — Energy  Output  of  Central  Stations  in  the  United  States 

Compared  with  CurresDondinjr  Month  of  Previous  Year 


Generated,  Thousands  of  Kw.-Hr.* 


Muntli 

1931 

j  T  otal 

Hydro 

1  Fuel 

Purchaaed  for  Resale 

1 

Per  Cent 

1  Generated  Inc. 

‘Per  Cent 
Generated  ,  Inc. 

Generated 

iPer  Cent 

1 

!  Thoua. 
j  Kw.-Hr. 

Per  Cent 
Inc. 

•lanuary . 

1  7.487.204 

-8.2 

2.220,757  1  —20  4 

5,266.447 

—  18 

1.995.000 

-1-12.5 

February 

i  6.750.223  1 

—  5.9  1 

2.045,971  1  -20.8 

4,704,252 

-F2.3 

1,820,000 

-I-II.7 

.March. 

1  7,422,721  1 

-3.3 

2.485,662  1  —19.3 

4,937,059 

-1-7.5 

1,824,000 

-1-9  7 

April . 

7,202.597 

—4.  1  1 

2.936.649  —4.7 

4,265,948 

—3.6 

1,812,000 

+  9  0 

Table  IV — Regional  Operations,  Revenue  and  Energy  Output 
in  April,  1931 

Compared  with  Corresponding  Month  of  Previous  Year 


Region 

Revenue 

1  Energy  Generated.  Thousands  of  Kw.-Hr.* 

Total 

1  Hydro 

1  Fuel 

j  Thousands 
of  Dollars 

I’er  Cent 
Inc. 

^IGenerated 

Per  Cent 
Inc. 

i 

Cenerated 

jPer  Cent 

1  Inc. 

1  Clenerated 

Per  Cent 
Inc. 

Cnited  States. 

'  176,370 

1  +0.2 

7,202,597 

-  4.  1 

2.936,649 

4  7 

4,265,948 

—  3  6 

New  England.. 

17,700 

1  4*  1 . 6 

492,422 

+  4.  1 

302,033 

+  31.8 

190,389 

—  219 

Middle  Atlantic. 

1  46,850 

i  +1.8 

1,707,728 

-3  6 

535,519 

-8.7 

1,172,209 

—  1.  1 

I'iast  North  Central 

1  42,820 

1 

1,712,390 

6.4 

174,931 

-  22  1 

1,537,459 

-4.2 

West  North  Central 

14,780 

+  1.2 

447,498 

-  6.6 

117,787 

—  13  3 

329,711 

—4  0 

■^outh  Atlantic.  . 

19,640 

+  1.0 

914.618 

—9.3 

579,432 

-7  8 

335,186 

—  11.5 

I'iaat  South  Central 

5,850 

—0.  1 

316,760 

-F5.5 

261,189 

+  3.6 

55,571 

+  16.3 

West  South  Central; 

8,730 

—7.0 

352,865 

—  12  8 

9.177 

+  97.8 

343,688 

-14  0 

Mountain  I 

4,110 

-3.9 

244,848 

—  15.8 

202,635 

—  19  7 

42,213 

+  10  3 

Pacific  1 

15,890 

+  7.9 

1,013,468 

+  4.7 

753,946 

-3.4 

259,522 

1  +38  6 

*By  courtesy  of  U.  S.  Geological  Survey,  with  deductions  for  operations  not  regarded  as  central-station 
operation*. 


NEWS  BRIEFS 

Stockholders  of  the  National  Public 
Service  Corporation  will  meet  July  6  to 
amend  the  certificate  of  incorporation  to 
decrease  the  authorized  shares  of  pre¬ 
ferred  stock,  without  nominal  or  par 
value,  issuable  in  one  or  more  series, 
from  170,IX)0  shares  thereto  to  141,077 
shares  thereof  and  decrease  the  author¬ 
ized  shares  of  class  B  common  stock, 
without  nominal  or  par  value,  from 
1.000.000  shares  thereof  to  985,500 
shares  thereof. 


Louisville  Gas  &  Electric  Company 
has  been  awarded  an  income  tax  credit 
and  refund  of  $215,851,  according  to  an 
announcement  made  by  the  Internal 
Revenue  Bureau. 


Announcement  has  been  made  that 
Fred  S.  Burroughs,  president  of  the 
F’ublic  Utility  Holding  Corporation, 
and  George  E.  Devendorf,  a  vice-presi¬ 
dent  and  director  of  American  Founders, 
Public  Utility  Holding  Corporation  and 
United  States  Electric  Power  Corpora¬ 
tion.  have  been  elected  directors  of  the 
American  Commonwealths  Power  Cor¬ 
poration.  This  step  represents  the 
entry  of  Chase-Harris,  Forbes  interests 
into  American  Commonwealths. 


Board  of  directors  of  the  Standard 
Gas  &  Electric  Company  has  elected  a 
finance  committee  composed  of  B.  W. 
Lynch,  chairman :  Robert  J.  Graf.  J.  H. 
Briggs,  Louis  H.  Seagrave  and  Victor 
Emanuel. 

▼ 

Alaska,  Hawaii  and  Guam 

Power  plants  in  Alaska,  Hawaii  and 
Guam  are  listed  in  Special  Circular  No. 
605,  recently  issued  by  the  Bureau  of 
Foreign  and  Domestic  Commerce  and 
superseding  the  circular  dated  Decem¬ 
ber  12.  1930,  a  notice  of  which  appeared 
in  the  February  7,  1931,  issue  of  Elec¬ 
trical  World. 

The  report  lists  seventeen  communi¬ 
ties  in  Alaska,  five  of  which  receive 
energy  at  wholesale ;  nine  power  plants 
generate  the  supply  of  electricity  which 
is  used  in  the  twenty-six  communities 
listed  for  Hawaii.  The  Island  of  Guam 
is  served  by  a  single  United  States 
Government  plant. 

In  addition  to  the  names  of  the  com¬ 
panies  in  the  communities  served  by 
each,  the  circular  gives  the  installed 
capacity  and  class  of  plant,  the  type, 
phase,  cycle  and  voltage  at  which  cur¬ 
rent  is  distributed  and  indicates  whether 
ownership  of  the  generating  plant  or 
distributing  system  is  private  or  public. 
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Business  News  and  Markets 


Refrigeration  Division 

Convenes  in  Detroit 


ret|uircinentb  for  the  project  would  be 
(li.stributcd  aji  >hown  in  the  accompany¬ 
ing  table. 

T 


The  refrigeration  division  of  the 
National  Electrical  Manufacturers’ 
Association  and  its  committees  held 
their  May  meeting  on  the  27th  at  the 
Kelvinator  plant,  Detroit.  C.  E.  Green¬ 
wood.  commercial  director  of  the  Na¬ 
tional  Electric  Light  Association,  out- 
linetl  the  organization  and  activities  of 
the  electric  refrigeration  bureau  of 
N.E.L.A.  and  detailed  its  progress  to 
date.  The  division  members  were  urged 
to  acquaint  themselves  more  fully  with 
the  accomplishments  and  possibilities 
of  the  bureau  and  become  affiliated  with 
the  movement. 

Mr.  Cockrell,  president  of  the  Elcc 
trie  Refrigeration  News,  discussed  the 
value  of  industry  statistics  and  urged 
the  division  to  solicit  the  co-operation 
of  non-member  companies  in  this 
activity. 

The  chairman  of  the  technical  com¬ 
mittee,  H.  M.  Williams,  reported  the 
development  of  a  proposed  method  of 
testing  domestic  e(|uipmenl.  The  method 
is  in  trial  operation  by  several  of  the 
members  and  it  is  the  committee’s 
opinion  that  it  will  be  able  to  make 
specific  recommendations  to  the  division 
within  the  next  60  days. 

Preliminary  work  on  the  standardiza¬ 
tion  of  rating  of  commercial  machines 
will  be  started  at  the  next  committee 
meeting. 

Col.  F.  E.  Smith,  chairman  of  the 
commercial  practices  committee,  re¬ 
ported  that  considerable  progress  has 
been  made  in  the  consideration  of  a 
recommended  uniU)rm  warranty  and  the 
committee  feels  that  specific  proposals 
will  be  developed  for  presentation  to 
the  division  at  its  next  meeting.  He  also 
stated  that  the  subcommittee  on  patents 
reported  as  its  unanimous  ’•ecommenda- 
tion  that  all  matters  of  infringement  be 
taken  up  directly  with  the  manufac¬ 
turers  involved  and  not  wdth  individual 
dealers,  di.stributors  or  purchasers. 

Carl  D.  Taylor,  chairman  of  the  in¬ 
dustrial  research  committee,  reported 
that  his  committee  recommended  active 
co-operation  with  the  (juick-frozen  food 
interests.  It  was  the  consensus  of  the 
division  that  the  recommendation  be 
held  pending  further  investigation.  The 
division  requested  that  the  managing 
director  of  N.E.M..\.  contact  the  execu¬ 
tive  heads  of  leading  pnxlucers  of 
quick-frozen  foods  to  ascertain  the  re¬ 


action  to  the  refrigeration  division  tak¬ 
ing  the  initiative  in  frozen-food  ac¬ 
tivities. 

The  chairman  called  attention  to  the 
division’s  action  of  April  22  empower¬ 
ing  the  advisory  committee  to  recom¬ 
mend  the  selection  of  a  man  whose  duty 
will  be  the  promulgation  of  the  .^.S.A. 
refrigeration  code.  The  committee  re¬ 
ported  its  selection  of  Glenn  Muffly  and 
the  concurrence  therein  of  the  managing 
director  of  N.E.M.A. 


▼ 


1,000,000,000  Lb.  of 
Copper  For  Britain 

Plans  for  elkctrification  of  the 
British  railroads  under  Lord  Weir’s 
scheme  forecast  a  huge  outlet  for  cop¬ 
per.  according  to  the  Copper  and  Brass 


Research  .Association.  The  program 
now'  under  discussion  would  require 
l.dOO.OOO.OOO  lb.  of  copper. 

founds 

Generation  and  transmission..  80,000,000 

Conversion  .  30, 000, 000 

Distribution  and  eontaot  .  H60,0(t(»,0(Mi 

Auxiliary  feeder  .  3.'), 000, 000 

Kquipment  .  170,000,000 

Signals  and  auxiliary  power.  .  2.5,000,000 


Total  .  1,000,000,000 

The  W’eir  plan  calls  for  electrification 
of  all  British  main  lines  involving  a 
total  route  mileage  of  20,300.  main  track 
mileage  of  36,000  and  an  additional 
15,500  miles  of  sidings.  Total  net  out¬ 
lay  is  estimated  at  $1.300.00().0()().  Ac¬ 
cording  to  the  study  by  the  Copper  and 
Brass  Research  .Association  the  copper 


New  Measurements  for 
Western  Red  Cedar  Poles 

.A  SPECIAL  SL’BCo.MMiTTEE  of  the  Sec¬ 
tional  committee  on  wood  poles  of  the 
.American  Standards  Association  de¬ 
veloped  a  new  table  of  measurements 
for  W’estern  red  cedar  poles  in  ac¬ 
cordance  with  the  following  principles : 

Ten  size  classes  numbered  from  1  to 
10  were  established.  .All  dimensions  in 
each  pole  length  were  stated  in  terms 
of  circumference  in  inches. 

Classes  1  to  7  inclusive  were  given 
minimum  top.  and  6  ft.  from  butt,  cir¬ 
cumference  dimen.sions ;  classes  8,  9,  10 
top  dimensions  only. 

Dimensions  for  classes  1  to  7.  inclu¬ 
sive.  were  designed  to  meet  the  follow¬ 
ing  breaking  loads,  conservatively  rated 
for  the  minimum  size  pole  in  any  given 
length  and  class:  Cla.ss  1.  4,500;  2. 
3.700:  3.  3.000;  4.  2.400;  5.  1.900; 
6.  1.500;  7.  1.200. 

No  breaking  loads  were  assigned  to 
classes  8.  9,  10. 

Breaking  loads  were  converted  into 
moments  of  resistance  at  the  ground 
line.  (Lever  arm  length  equivalent  to 
distance  from  ground  line  to  2  ft.  fnun 
top  of  pole.) 

The  recjuired  ground  line  circumfer¬ 
ences  were  calculated  by  using  beam 
formula  Mr  =  0.(K)0264fC*.  Mr  is 
moment  of  resistance,  f  is  the  standard 
fiber  stress  of  5,600,  C  is  circumference 
in  inches. 

.Actual  ground  line  circumferences 
were  converted  into  6  ft.  from  butt  cir¬ 
cumferences  by  the  use  of  a  prede¬ 
termined  average  taper  factor. 


T  T  T 

DELINQUENT  ELECTRICAL  ACCOUNTS 

(National  Klectrical  Credit  .Association) 


Number  of  .\eeoiintN  Keported 

Per  Cent 

Per  Cent 

- .May 

Inc.  or 

. — Five  Months — 

Inc  or 

Division 

1930  1931 

Dec. 

1930 

1931 

Dec. 

New  York . 

.  322  199 

—  38.2 

1.649 

1,360 

—  17.5 

Middle  &  Southern  .Atlantic. . . 

128  133 

-1-  $.9 

929 

666 

—28.3 

New  Fingland. 

138  69 

—  50.0 

704 

460 

—34.7 

Central  Division 

.  861  540 

-37  3 

4,142 

3,178 

—23.3 

Total  . 

.  1,449  941 

-35  0 

7,424 

5,664 

-23  7 

Total  Amounts  Reported 

Per  Cent 

Per  Cent 

- - .Mav- - ■ 

Inc.  or 

— Five  Months - 

Inc.  or 

1930  1931 

Dec. 

1930 

1931 

Dec. 

New  York 

$47,812  $23,282 

—  51.3 

$285  ,351 

$170,789 

—40.  1 

Middle  &  .Southern  .Vtlantic. 

31,303  11,830 

-62  2 

149,717 

83,377 

-44.3 

New  England 

22,929  7,538 

-  67  1 

1 10,266 

43,340 

—60.7 

Central  . 

112,957  48,682 

-57.0 

582,725 

290,121 

-50  2 

Total . 

$215,001  $91,332 

-57  5 

$1,128,059 

$587,627 

-47  9 
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Westinghouse  Continues 
Four-Dollar  Dividend 

Following  the  meeting  of  the  board 
of  directors  of  Westinghouse  Electric 
&  Manufacturing  Company  the  follow¬ 
ing  statement  was  issued  by  A.  W. 
Robertson,  chairman : 

Although  the  earnings  for  April  and 
May  of  the  second  quarter  were  not  sufti- 
cient  to  cover  the  dividend  requirements  of 
the  company,  yet  they  were  so  far  im- 
))roved  as  to  show  a  small  profit  as  com- 
pared  with  the  loss  of  the  three  preceding 
months.  It  was  the  opinion  of  the  direc¬ 
tors  that,  considering  the  fine  cash  iK)si- 
tion  of  the  company  and  the  substantial 
surplus  which  has  been  accumulated  ovei 
tlie  past  years  and  not  distributed  to  tlie 
st<jckholders,  dividends  should  be  declared. 
Accordingly,  a  dividend  of  2  per  cent  ($1 
I)er  .share)  on  the  preferred  stock  was  de¬ 
clared  for  the  quarter  ending  June  30, 
1931,  payable  July  31,  1931,  to  stock  of 
record  July  6,  1931,  and  a  dividend  of  2 
per  cent  ($1  per  share)  on  the  common 
stock  w'as  declared  for  the  quarter  ending 
June  30,  1931,  payable  July  31,  1931,  to 
stock  of  record  July  0,  1931. 

T 

Copper  or  Aluminum 
for  New  York  Power  Line? 

Will  copper  or  aluminum  be  used  to 
construct  the  southern  section  of  the 
high-tension  power  line  which  will  tie 
in  Niagara  Hudson  Power  system  with 
the  New  York  Edison  Company?  A 
special  engineering  connnittee  has  been 
conducting  a  survey  to  determine  which 
is  most  suitable  from  various  angles. 

The  chief  advantages  of  copper  over 
aluminum  are  cost  considerations.  It  is 
tmderstood,  however,  that  aluminum 
manufacturers  are  willing  to  meet  the 
copper  prices  in  order  to  get  the  utility 
business.  Aluminum  has  been  a  serious 
competitor  of  copper  recently  for  a 
transmission  and  <listribution  line  ma¬ 
terial. 

T 

TRADE  BRIEFS 

James  R.  Kearney  Corporation  an- 
noutices  that  S.  Bingham  Hood  has  been 
appointed  development  and  research  en- 
gin.'^r  and  that  H.  H.  Manny  is  asso¬ 
ciated  with  its  Pacific  Coast  representa¬ 
tive,  Maydwell  &  Hartzell.  Inc. 

• 

The  American  Askania  Corporation. 
Houston,  Tex.,  has  recently  opened  a 
new  office  with  service  facilities  and  dis¬ 
plays  in  Chicago,  III. 


Atlanta,  Ga.,  sales  offices  of  Cutler- 
Hammer,  Inc.,  are  located  at  133  Cone 
•Street,  N.W.  These  new  quarters  also 
include  warehouse  facilities,  where  a 
--tock  of  the  motor  control,  wiring  de¬ 


vice  and  safety  switch  items  will  be  Monarch  Machine  Tool  Company  of 
carried  for  immediate  delivery.  A.  C.  Sidney,  Ohio,  has  opened  an  office  in 
Gibson  is  manager  of  the  Atlanta  Chicago,  located  at  547  West  Wash- 
district.  ington  Boulevard. 

T  ▼  T 

Electrical  Manufacturins  Shows 
Slisht  Chanse 


SLIGHTLY  less  activity  in  electrical 
manufacturing  is  shown  by  May  re¬ 
turns  on  energy  consumption  in  that 
industry  than  by  those  for  April,  the 
decrease  being  about  3  per  cent  after 
adjustments  for  the  number  of  working 
days.  The  change  parallels  what  hap¬ 
pened  a  year  ago.  the  index  standing  16 
|)er  cent  lower  than  in  May,  1930. 

Comparative  Index  Numbers 


Ma.v,  I»31  . 

April,  1931  .  1.3H.7 

.March,  1931  .  124.3 

F'ebruary,  1931  .  149.0 

January,  1931  .  144.7 

May,  193(t  .  158.0 

April,  1930  .  1«4.'' 

Average  first  five  moiith.s,  1931  .  137.3 

.Average  first  five  months,  1!*30 .  159.."> 

almost  as  was  the  case  in  .Kpril.  The 


present  level  is  close  to  that  of  Decem- 
i)er,  19.f0.  For  the  first  five  months 
the  average  for  1931  is  14  per  cent 
below  that  for  1930. 

Compared  with  conditions  last  winter 
Eastern  plants  are,  on  the  whole,  a  little 
less  active  while  the  Middle  West  shows 
a  gain,  in  which  the  manufacture  of 
appliances  seems  to  have  had  consider¬ 
able  influence. 

Despite  the  decrease,  electrical  manu¬ 


facturing,  gaged  by  energy  consump¬ 
tion.  continued  to  do  better  than  a  num¬ 
ber  of  other  industry  groups,  the  latest 
inde.x  being  only  27  per  cent  below  that 
for  the  peak  month  in  its  history,  when 
it  climlied  to  180.6.  F'or  compari.son. 
the  corresponding  drop  in  the  weighted 
inde.x  for  all  industry  was  22  per  cent, 
in  iron  and  steel  manufacture  38  per 
cent,  in  metal-working  plants  29  per 
cent,  in  the  manufacture  of  automobiles, 
parts  and  accessories  47  per  cent.  In 
each  instance  electrical  energy  consump¬ 
tion  of  a  considerable  number  of  repre¬ 
sentative  establishments  is  here  used  as 
the  measure  of  industrial  activity. 

The  accompanying  table  gives  certain 
comparable  index  numbers  for  electrical 
manufacturing. 

T 

New  York  Metal  Prices 

.lime  17,  1931  .tune  24.  1931 


Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electrolytic. .  . . 
I.efkd,  .Am.  S.  *  R.  price 

8 

1  8  50 

3.  75 

4  25 

■Antimony . 

6.05 

6.25 

Nickel,  ingot . 

35 

35 

Zinc,  spot . 

3  65 

3.85 

Tin,  Straits . 

22.70 

22.20 

.Aluminum,  99  per  cent . 

23.30 

23.30 

I  180 


170 


I 

<  150 
2* 

X 

"E  MO 

o 

X 

I*  130 

> 


5 


no 


^  no 

TJ 

2 

o.  100 


X 

•  90 


2 


AH  ofa  fa  aa/Jusftcf  for  J_ 
numb€r  of  working  efays. 


bo  fnof  for  seasonal 
Li  variation  -|-I4  1  I- 4 


'Prooiuefive 

^Aactivify^ 


Previous  year 


Average  monthly  manufac  fur  mg  oefMfy 


1928 


1929  1930  1931 


Barometer  of  productive  activity  in  the  electrical  manufacturing 
plants  of  the  United  States 
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Market  Conditions 

Debt  moratorium  discUNsions  set-m  to  have  revived  equipment 
markets  in  the  Eastern  district,  as  has  been  the  case  in 
securities  markets  the  world  over.  Central-station,  industrial 
and  railroad  business  all  appear  to  feel  the  impetus.  .Sentiment  is 
decidedly  better  in  the  equipment  business  on  the  VV’est  coast,  hut 
orders  are  still  limited,  especially  for  appliances.  Small  orders  are 
assuming  large  proportions  in  the  aggregate  in  the  North  Pacific  area. 

- .Some  improve.mext  in  volume  of  orders  .\.nd  inol’iries  is 

noted  in  the  Southeast  district,  hut  orders  are  individually  small. 

▼  T  T 


PACIFIC  COAST 

— Electrical  husiness  presents  the 
paradox  of  being  very  brisk  in 
every  respect  except  that  of  orders. 
Machinery  manufacturers  report  a 
larger  number  of  open  negotiations 
now  than  at  any  time  since  June, 
J^SO,  and  that  many  staples,  espe¬ 
cially  small  distributing  trans¬ 
formers,  are  rapidly  approaching 
normal  demand. 

— The  market  tone  is  more  cheer¬ 
ful,  though  manufacturers  of  in¬ 
dustrial  equipment  are  complaining 
that  stock  orders,  the  usual  back¬ 
bone  of  their  business,  are  still  very 
small,  and  that  most  orders  cover 
•  particular  jobs. 

The  San  Francisco  bay  area  is  on 
the  threshold  of  excellent  husiness. 
Electrical  work  is  pending  on  $6,000,- 
000  worth  of  jobs,  including  the  Golden 
(late  bridge  contract,  which  is  close 
to  $150,000  itself  for  the  lighting,  con¬ 
trol  and  signal  apparatus.  Railroad 
business  includes  awards  on  the  basis 
of  staple  requirements  for  the  coming 
three  months  and  railroad  men  predict 
early  improvement.  Small  industrial 
buildings,  a  $250,000  factory  here,  a 
$400,000  plant  there,  are  beginning  to 
crop  up  again,  and  they  are  well  scat¬ 
tered. 

Business  includes  a  25-light  job  for 
('ourtland,  25  duple.x  lights  for  San 
Jose,  one-half  carload  of  No.  2  and 
.No.  4/0  bare  copper  wire  and  20,000  ft. 
of  4/0  to  No.  6  lead-covered  cable 
for  tileiidale  and  a  Los  Angeles  street¬ 
lighting  job.  Lighting  men  report 
considerable  activity  in  lighting  ])lay- 
grounds  and  stadia  and  a  renewed  in¬ 
terest  in  flomllighting  of  commercial 
structures.  Copper  i)rices  are  a  little 
weaker,  but  prices  in  other  lines,  de¬ 
spite  quantity  adjustments  to  meet 
prevailing  hand-to-mouth  buying,  are 
fairly  strong  and  credits  are  holding 
up  well. 

With  rail  orders  coming  in  slowly 
and  cargo  shipments  light  no  uptrend 
in  the  lumber  market  in  the  immediare 


future  can  be  visualized  by  Northwest 
lumber  manufacturers.  Logging  camps 
are  inactive,  generally  speaking,  and 
the  major  portion  of  concerns  operat¬ 
ing  plan  to  shut  down  form  a  week 
to  a  month  or  more  starting  with  the 
fourth  of  July  holiday.  Motor  move¬ 
ment  to  these  sources  is  at  a  minimum, 
buying  being  only  for  replacements. 
The  only  apparatus  order  of  conse¬ 
quence  placed  last  week  was  that  of 
the  Puget  Sound  Power  &  Light  Com¬ 
pany  for  a  15,000-kw.  synchronous 
condenser  for  installation  at  Beverly 
Park  near  Everett,  the  award,  involv¬ 
ing  about  $125,000,  being  given  to 
Westinghouse.  Miscellaneous  switch- 
gear  sales  involving  less  than  $2,500 
have  been  reported  made. 

Motor  sales  included  twenty  machines 
from  15  hp.  down  to  a  dealer  in  the 
agricultural  district,  35  machines  from 
25  hp.  down  to  dealers  and  miscel¬ 
laneous  industrials,  fifteen  machines,  in¬ 
cluding  three  60’s.  to  a  pulp  and  paper 
mill  and  sawmills  and  about  45  ma¬ 
chines  from  50  hp.  down,  the  majority 
20  hp.  and  under,  to  pulp  and  paper 
mills  and  miscellaneus  sources.  City 
of  .Seattle  bought  3,500  lb.  of  |-in.  fric¬ 
tion  tape  and  12,000  ft.  of  underground 
lead-covered  cable.  Construction  of  a 
pulp  and  paper  mill,  sawmill,  creosoting 
and  veneer  plant  at  Port  Renfrew,  B.  C., 
estimated  to  cost  between  $6,000,000  and 
$8.0(M),000,  is  planned  by  the  Lone  Star 
Timber  Company,  Seattle. 

construction  I'KOJKCTS 

California  Institute  of  Technology,  Pasa¬ 
dena.  (.'alif..  has  approved  i)Ians  for  two 
engineering  and  laboratory  buildings  to 
cost  $500,000,  with  equipment.  Cnited 
States  Potash  Company,  oixTated  by  the 
Pacific  Coast  Borax  Com|xuiy.  Los  .Nn- 
geles,  Calif.,  i)lans  potash  refining  plant 
near  Loving  Station,  Kddy  County,  N.  M., 
to  cost  over  $5(K).(KX).  American  .Smelting 
&  Refining  Company.  Salt  Lake  City,  Utah, 
l)lans  installation  of  tramway  system  at 
mines  at  .Xmerican  I'ork,  Utali.  Colorado 
h'uel  &  Iron  Company,  Pueblo,  Colo.,  will 
carry  out  an  improvement  program  at 
Minnequa  plant  to  cost  ahmut  $200,000. 
Treasury  Department,  Washington,  I).  C.. 
has  plans  under  way  for  a  multi-story  fed¬ 
eral  building  at  Phoeni.x,  Ariz.,  to  cost 
over  $1,000,000. 


SOUTHWEST 

— Business  during  the  past  week 
has  shown  no  material  change, 
manufacturers  report.  The  demand 
for  smaller  shes  of  apparatus  is 
steady,  but  still  running  in  small 
orders. 

No  contracts  were  made  for  machin¬ 
ery  of  any  size,  although  three  orders 
are  said  to  be  ready  to  close.  Several 
inquiries  have  been  receiveil  from 
southern  Missouri  and  Arkansas  for 
motors  and  transformers  to  be  used  in 
cotton  gins. 

CONSTRUCTION  PROJECTS 

William  Rockhill  Nelson  Trust,  Kansas 
City,  i\Io.,  will  install  a  power  plant  in 
connection  with  an  art  gallery  and  museum 
of  fine  art,  entire  project  to  cost  $1,000.(MH). 
Kansas  City  Southern  Railroad  Company, 
Kansas  City,  Mo.,  will  soon  take  bids  for 
a  grain  elevator  to  cost  about  $125,006. 
Atchison,  Topeka  &  Santa  Fe  Railwa\ 
Company,  Chicago.  Ill.,  is  completing  plans 
for  a  passenger  and  freight  station  at  Okla¬ 
homa  City,  Okla.,  to  cost  $5(X),0(X).  Texas 
Agricultural  and  Mechanical  College,  Col¬ 
lege  .Station,  Te.x.,  plans  agricultural  engi¬ 
neering  and  chemistry  building  to  cost 
$500,000. 

❖ 

SOUTHEAST 

— A  FAIRLY  WELL  SUSTAINED  VOLUME 
of  orders  and  inquiries  is  reported 
for  the  Southeast,  for  motors  par¬ 
ticularly,  the  cotton  gin  type  com¬ 
ing  in  for  some  attention.  A 
Georgia  central  station  placed  three 
orders  last  week  for  paper  cable 
ac/firegating  in  e.xress  of  $60,000. 
while  a  Florida  company  ordered 
s'witchins;  equipment  amounting  to 
18,000. 

An  order  for  transformers  and  light¬ 
ing  equipment  totaling  $7,000  was 
placed  with  a  concern  in  this  section 
for  use  in  a  veterans'  hospital  outside 
this  territory,  a  Georgia  company’s  pole 
line  hardware  orders  last  week  aggre¬ 
gated  $5,050,  a  Florida  industrial  placed 
orders  for  motors  and  crusher  equip¬ 
ment  amounting  to  appro.ximately 
$20,000  and  the  coal  and  iron  interests 
in  the  Birmingham  district  were  re¬ 
sponsible  last  week  for  an  order  for 
nineteen  direct-current  motors  and  a 
1,000-hp.  .synchronous  motor,  these  or¬ 
ders  totaling  $20,000.  Approxitnately 
$25,0(X)  worth  of  wiring  supplies  are 
expected  to  be  ordered  this  week  for 
a  new  mill  going  up  in  Georgia. 

CONSTRUCTION  PROJECTS 

Holston  River  Power  Company,  Johnson 
City,  Tenn.,  plans  construction  of  power 
dam  on  South  Fork  of  HolstOn  River. 
Washington  County,  \’a.,  for  proposed 
hydro-electric  generating  plant  with  capac¬ 
ity  of  24,000  hp.  Adams-Millis  Corpora¬ 
tion.  High  Point.  N.  C.,  will  build  an  addi- 
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tion  to  hosiery  mill  to  ci>5T  close  to  $100,- 
OOO.  Hrown  (iuaiio  (.'ompany,  Albany,  Ga., 
l)lans  extensions  and  imi)roveinents  in  fer¬ 
tilizer  plant  to  cost  over  $250,(KX). 

❖ 

EASTERN 

■ — Prf.sidkxt  ll(tovKu's  i'KoposAi.  jor 
a  moratoriitiii  on  tour  debts  and 
reparations  to  assist  in  briiujiiiff 
conditions  back  to  normal  seems 
to  Inn-e  had  its  effect  on  the  elec¬ 
trical  equipment  market  in  the  East¬ 
ern  district  just  as  it  has  inspired 
other  branches  of  trade  and  finance. 
The  week  has  rounded  out  with  an 
improved  business  tone,  reflected  in 
some  substantial  commitments  for 
central  station  and  other  account, 
with  raihiHjy  electrification  record¬ 
ing  its  share. 

— A  PEXuiNt;  AWARD  by  the  Navy 
Department  for  electrical  machinery 
for  three  battleships  is  bringing  in¬ 
terest  in  that  quarter,  zohile  other 
government  call  continues  to  inspire 
active  bidding  on  the  part  of  manu¬ 
facturers.  The  outlook  for  wire  and 
cable  is  better  than  for  several 
weeks  past. 

A  power  company  in  Iowa  has 
ordered  a  turbine  unit  from  a  New 
^'ork  manufacturer,  totaling  $170,000. 
A  Mississippi  municipality  has  con¬ 
tracted  with  a  Philadelphia  maker  for 
a  Diesel  engine  unit  for  municipal  sta¬ 
tion  service.  Another  city  in  Missis- 
>ippi  has  divided  an  order  for  equip¬ 
ment  for  a  similar  purpose  between  the 
( leneral  Electric  Company  and  Westing- 
house  Electric  &  Manufacturing  Com- 
I)any,  with  commitment  for  a  water-tube 
boiler  unit  going  to  the  Babcock  & 
Wilcox  Company. 

The  Big  Four  Railroad,  operated  as 
a  i)art  of  the  New  York  Central  Lines, 
lias  placed  an  order  with  the  J.  G.  Brill 
Company,  Philadelphia,  Pa.,  for  two 
gas-electric  rail  cars,  each  to  cost  about 
$S0,()()().  'The  Pennsylvania  Railroad 
Company  has  closed  bids  for  a  quantity 
of  aluminum  cable  for  use  in  connection 
with  the  electrification  of  its  lines  be¬ 
tween  Newark  and  Trenton,  N.  J.,  about 
fiO  miles,  now  under  way,  and  will  make 
an  award  at  an  early  date ;  heretofore, 
copper  has  been  the  popular  material  for 
feeder  lines  of  this  kind  and  the  use  of 
aluminum  on  the  F^ennsylvania  system  is 
an  interesting  departure.  Following  re¬ 
cent  contract  for  electrical  equipment  for 
'10  locomotives  to  be  used  on  the  lines, 
the  F^ennsylvania  company  has  allotted 
orders  for  the  mechanical  construction 
of  the  locomotive  units,  54  to  be  built 
by  the  Westinghouse  company  at  Eddy- 
'tone.  Pa.,  and  for  which  it  will  furnish 
all  electrical  equipment,  25  to  be  con¬ 
structed  by  the  General  Electric  Com- 
pany  at  its  Erie,  Pa.,  works,  and  eleven 


to  be  built  at  the  Altoona,  Pa.,  shops 
of  the  Pennsylvania  Railroad,  all  elec¬ 
trical  equipment  for  the  36  locomotives 
to  be  of  General  Electric  type. 

CO.NSTRrCTION  I'ROJKCTS 

American  Locomotive  Comi)any,  New 
York,  plans  extensions  and  improvements, 
in  plant  at  Schenectady,  N.  Y.,  to  cost 
over  $2(X),000.  Bureau  of  Supplies  and 
.Accounts.  Navy  Department,  Washington. 
I).  C..  will  receive  bids  until  July  2  for 
5.2(K)  ft.  of  lighting  and  jxjwer  cable  for 
New  York  harbor  (Schedule  5927). 
Yonkers  Statesman  Corporation.  Yonkers. 
X.  Y.,  has  filed  plans  .for  a  newspaper 
printing  and  publishing  plant  to  cost  $250,- 
(KX).  Aplo  Clothing  Company,  New  Bruns¬ 
wick,  N.  J.,  plans  plant  addition  to  cost 
$125,000.  General  Purchasing  Officer, 
Panama  Canal,  Washington,  D.  C.,  will 
receive  bids  until  July  6  for  87,500  ft.  of 
telephone  distribution  cable,  loading  coils, 
etc.  (Schedule  2664). 

❖ 

MIDDLE  WEST 

— .Not  much  cha.nge  in  general  busi¬ 
ness  condition.^  is  observed  this 
week  in  the  Middle  ll’est  section. 

.4  growing  optimistic  sentiment  is 
more  apparent  and  the  number  of 
favorable  indications  arc  increasing 
from  week  to  week.  The  volume 
of  business  appears  substantially 
the  <;ame  and  the  month  is  expected 
to  close  well. 

— While  ge.n’eral  car  loadi.vgs  are 
expected  to  decline  from  the  pre¬ 
vious  week’s  figures,  several  of  the 
railroads  in  this  section  sho7e  an 
appreciable  increase  in  rej'enne 
freight  loadings. 

The  major  activities,  with  the  ex¬ 
ception  of  the  steel  industry,  which  has 
receded  to  a  new  low,  are  in  much  the 
same  position  as  last  week.  The 
recent  advance  in  metal  prices  has  had 
a  beneficial  effect,  if  only  p.sychological. 
The  various  utility  companies  are  pro¬ 
ceeding  normally  with  as  much  con¬ 
struction  work  as  possible  and  with  ap¬ 
paratus  running  into  the  millions  of 
dollars  on  inquiry  at  this  time.  Some  of 
the  interesting  orders  placed  this  week 
include  construction  of  a  66-kv.  high- 
tension  transmission  terminal  super¬ 
structure  to  cost  appro.ximately  $60,()(K), 
control  cable  valueil  at  $1 8,000.  50  con¬ 
trol  relays  for  oil  circuit  breakers,  60 
self-cooled  25-kv.  outdoor  potheads  and 
‘’Mazda”  lamjis  valued  at  $150.(X)0. 

CO . N. ST R I  (  TION  I'ROJKCTS 

Buhl  Aircraft  Company,  Marysville, 
Mich.,  contemplates  plant  at  St.  Clair, 
Mich.,  to  cost  over  $100.(XK).  Detroit  Pub¬ 
lic  Lighting  Commission.  Detroit.  Mich., 
plans  power  substation  to  cost  $50,000. 
Archer-Daniels-Midland  Company,  Minne¬ 
apolis,  Minn.,  plans  grain  elevator  to  cost 
close  to  $1,500,000.  .Madison  Light  & 
Power  Company.  .Madison,  Ind.,  has  ap- 
l)lied  for  permission  to  make  extensions  in 
transmission  lines  in  rural  districts.  Gulf 
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Refining  Company,  Pittsburgh.  Pa.,  has 
plans  for  a  bulk  oil  storage  and  distribute 
ing  plant  at  Cleveland.  Ohio,  to  cost  about 
$250,000.  Winona,  Minn.,  will  receive  bids 
until  July  14  for  one  automatic  coal  stoker. 
State  College,  Brookings,  S.  D.,  will  re¬ 
ceive  bids  until  July  7  for  equipment  for 
addition  to  power  plant,  including  stoker, 
draft  fans,  etc.  Treasury  Department. 
Washington,  D.  C.,  has  authorized  plans 
for  a  federal  building  and  post  office  at 
Siou.x  City,  Iowa,  to  cost  $1,000,000. 

<♦ 

NEW  ENGLAND 

— New  E.ngland  electrical  .m.\te- 
RiAL  sales  displayed  fresh  vitality 
this  zeeek,  with  gradual  improve¬ 
ment  in  business  conditions.  In¬ 
quiries  for  line  material  and 
wiring  increased  in  response  to 
price  ad-i  tinces  in  copper  and  hard- 
ware  follmving  betterment  in  com¬ 
modity  markets  immediately  after 
President  Hoover's  international 
debt  moratorium  proposal.  Small 
steam  turbine  negotiations  for  in¬ 
dustrial  and  central  station  au.vil- 
iary  seri'ice  are  very  active. 

A  5,()(K)-kw.  hydro-generating  unit 
was  sold  to  a  Bangor  company  and 
5.()00-kva.  synchronous  condenser  to 
the  Tenney  company  at  Concord,  N.  FT. 
Two  carloads  of  filler  conduit  was  .sold 
for  utility  construction  by  one  jobber. 
Bridgeport  purchased  a  12.5(X)-kva. 
steam  turbo-generator  for  the  .Steel 
Point  station.  Massachusetts  state  in¬ 
stitutions  are  buying  considerable  wir¬ 
ing  material.  New  England  motor  sales 
are  improving  and  in  general  are  ahead 
of  those  in  other  sections  in  percentage 
of  normal.  It  is  expected  that  the 
reduced  volume  of  motor  sales  com¬ 
pared  with  last  year  will  be  overcome 
by  mid- fall.  Industrial  electrical  buy¬ 
ing  is  akso  improving.  Range  and 
refrigerator  sales  are  piling  up  records. 
New  building  construction  includes 
$3(K),0(X)  for  Lawrence  schools.  $650,(XX) 
for  a  Dorchester  school  and  $175,(XX) 
for  a  Falmouth  school,  $2(X),0()0  for  a 
new  hotel  at  Lynn,  $60,0()0  for  a  post 
office  at  Winthrop,  and  $75,(X)0  for  a 
post  office  at  Hallo\vell,  Me. ;  $60,0(H) 
for  an  armory  at  Claremont,  N.  FT. : 
$700,000  for  a  Boston  hospital,  $80,000 
for  an  appartment  building  and  $60,000 
for  railway  power  .station  alterations 
at  Boston,  also  $200,000  for  an  alms¬ 
house  at  West  Stewartson,  N.  FI. 

CONISTRI  CTION  PROJECTS 

Boston  Consolidated  Gas  Company,  Bos¬ 
ton,  Mass.,  plans  equipment  storage  and 
distributing  plant,  with  meter  department, 
service  division,  etc.,  at  Jamaica  Plain,  to 
cost  over  $200,000.  Whitehead  Metal 
Products  Company,  Boston,  Mass.,  has 
plans  for  a  multi-story  plant  to  be  occupied 
under  lease,  estimated  to  cost  more  than 
$175,000.  Board  of  Education,  Springfield, 
Mass.,  has  plans  for  a  technical  high  sch«H>l 
to  cost  $400,000. 
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The  standard  model  will  test  all  wires 
and  ropes  up  to  1  in.  in  diameter  and 
has  a  tension  capacity  of  16,000  lb. 
Larger  capacity  meters  and  meters  for 
special  shaped  stream  line  airplane  ca¬ 
bles  can  be  supplied.  The  instrument  i> 
very  sensitive  and  will  register  the 
slightest  change  of  tension. 

The  “Tensiometer”  is  simply  hooked 
onto  the  wire  in  any  position  and  the 
center  bearing  tightened,  which  deflect' 
the  cable.  A  correct  reading  is  given 
at  once.  The  reading  is  taken  directly 
fiom  the  scale  in  pounds.  There  are 
no  liquids,  glass  or  loose  parts. 


Time  Meter  Checks 
Piece-Rate  Operations 

The  actual  operating  time  of  any 
a.c.  equipment  is  shown  by  a  time  meter 
placed  on  the  market  by  the  General 
Llectric  Company.  Within  the  meter 
is  a  synchronous  motor,  like  that  used 
in  a  General  Electric  “Telechron”  clock, 
which  operates  while  the  circuit  of  the 
e(|uipment  is  closed.  This  motor, 
ihrough  suitable  gearing,  drives  a  cy¬ 
clometer  live-digit  counter,  arranged  to 
read  in  either  hours  or  minutes. 


has  no  moving  parts.  This  unit  is  rec¬ 
ommended  also  to  manufacturers  of 
magnetic  chucks  for  industrial  work 
where  it  will  supply  a  pure  d.c.  current 
without  the  attendant  nuisance  of  con¬ 
stant  maintenance  of  motor-generator 
>ets  and  with  considerable  saving  of 
space. 


Tap  Chan3er  for  Small 
Distribution  Transformers 


New  Features  Added 
to  Ultraviolet  Lamp 

Following  the  introduction  of  the 
type  S  “Mazda”  lamp  in  1929  the  Gen¬ 
eral  Electric  Company  has  announced 
three  new  types,  designated  S-2,  G-1  and 
CX.  The  S-2  lamp  is  basically  similar 
to  the  type  S  lamp,  with  new  features 
iiKluding  increase  in  the  arc  length  and 
the  addition  of  a  metal  cap  to  the  lower 
portion  of  the  bulb  to  redirect  energy 
back  into  the  mercury  vapor  and  light 
source  area.  The  lamp  starts  at  30 
volts,  2  amp.,  and  operates  to  15  volt>. 
81  amp. 

Type  G-1,  the  glow  lamp,  consists  of 
two  heater  filaments  called  cathodes,  a 
connecting  and  supporting  bridge,  and 
center  support  to  hold  them,  and  a  pool 
of  mercury.  It  starts  on  a  current  <)f 
2  amp.  at  35  voks  and  operates  at  20 
volts,  2  amp.  and  consumes  approxi¬ 
mately  40  watts. 

The  CX  lamp  is  especially  adapted  to 
poultry  raising.  It  is  made  up  in  60  and 
500  watts,  and  in  voltages  of  110,  115, 
120,  for  a.c.  or  d.c.  lighting  circuits. 


TAP  CHANGER  for  transformers  in 
the  following  classes,  6,900/ 1 1,950 
volts.  7,620/1 3.200Y  volts.  11,000  volts 
and  13.2(K)  volts,  has  been  put  on  the 
market  by  the  .•\llis-Chalmers  Manu¬ 
facturing  Company,  Pittsburgh,  Pa. 
This  will  be  supplied  in  transformers 
15  kva.  and  larger  up  to  and  including 
200  kva. 

The  tap  changer  mechanism  is  a 
simple  device.  It  consists  of  a  tube  of 
"Fibroc"  having  six  ecjually  spaced 
contacts  riveted  rigidly  to  the  tube. 
•An  adjustable  cylinder  carrying  a  con¬ 
tactor  shoe  slides  up  and  down  in  the 
tube.  .‘\  small  pin  fits  into  guide  slots 
in  the  top  of  the  cylinder,  which  cen¬ 
ters  the  cylinder  in  the  tube  so  that 
proper  contact  position  is  obtained. 
An  aluminum  dial  carries  embossed 
letters  B.  C,  D  and  E  and  the 
operating  handle  carries  a  pointer 
which  indicates  the  tap  point.  The 
entire  mechanism  is  mounted  on  a  sub¬ 
stantial  steel  ring  to  which  the  sup¬ 
porting  clip  is  electrically  welded. 


Such  a  meter  is  valuable  in  checking 
piece-rate  operations,  particularly  when 
idle-time  credit  is  allowed  in  computing 
wages.  A  weekly’  reading  of  the  meter 
shows  how  many  hours  the  machine  was 
in  operation,  and  hence,  by  deduction, 
the  numlier  of  idle  hours.  Other  appli¬ 
cations  to  which  the  meter  can  be  ap¬ 
plied  include  checking  on  the  amount 
of  time  electric  refrigerator  mechanisms 
are  in  operation  and  in  making  life  tests 
of  radio  and  other  vacuum  tubes,  in¬ 
candescent  lamps,  etc. 

The  meter  is  supplied  on  a  pedestal 
for  portable  use  or  with  a  threaded  con¬ 
nection  for  permanent  mounting  on 
conduit.  The  meters  are  available  for 
110,  220  or  440  volts  and  for  25.  50  or 
t»0  cycles,  but  no  one  device  has  more 
than  one  voltage  or  fre(|uency  rating. 


Records  Wire  Tension 
Up  to  16,000  Lb. 


Insulating  Material  known  a^ 
"Dilecto  K-4”  is  being  produced  by 
the  Continental- Diamond  Fibre  Com- 
.\  NEWLY  DEsiG.NED  “'J'ensio.m eter"  for  patiy,  Newark,  Del.  In  addition  to  high 
recording  the  tension  on  wires,  cables  electrical  insulating  properties.  “Dilectu 
and  lines  (juickly  and  accurately  i>  an-  K-4’’  has  high  thermal  insulating  efti- 
nounced  by  the  Hills-.McCanna  Com-  cienev,  is  odorless  and  does  not  attract 


As  A  MEANS  OF  SUPPLYING  NOISELESS, 
non-pulsating  d.c.  power  from  the  ordi¬ 
nary  a.c.  line,  the  Square  D  Company 

announces  a  power  tilter  unit.  It  differs  pany,  Chicago.  Weighing  only  14  lb. 
from  the  ordinary  rectifiers  for  keeping  the  “Tensiometer”  has  an  over-all  di- 
operating, batteries  charged,  since  with-  mension  of  only  2‘  ft.,  which  enables 
out  auxiliary  equipment  it  can  supply  easy  handling  and  uses  in  many  posi- 
clear,  pure  d.c.  from  a.c.  §iippl>k— II.  -tions.  ■ 


odors,  it  is  claimed.  It  is  also  highly 
resistant  to  alkali  solutions  and  to  water 
moisture.  The  material  is  made  in 
sheets,  rods  and  tubes.  It  can  be  nia 
chined  readilv. 
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Standardize  On  G&W  Boxes,  Too 


/ 


A  multitude  of  shapes,  styles,  and  sizes 
can  be  assembled  to  exactly  fit  your  job 
—  with  standard  interchangeable  parts 


/ 


V. 


STANDARDIZE  ON  G&W 


Yo 


OU  can  save  much  time,  effort  and  expense.  Orders, 


reorders,  repairs  and  changes  are  made  with  ease. 


For  years 
to  come 


FURTHERMORE,  a  change  in  your  layout  will  not  obsolete 
a  G&W  box.  Interchangeable  parts  enable  a  G&W  box 
to  give  yeoman  service  even  though  the  period  of  use¬ 
fulness  for  its  original  construction  has  expired.  A  G&W 
cablehead  can  be  replaced  with  many  others  of  different 
sizes,  shapes,  or  styles.  Entrances  are  completely  inter¬ 
changeable.  Even  interior  structures  can  be  changed 
from  bolted  contacts  to  links  or  fuses. 


You,  too,  can  effect  worthwhile  economies  for  your 
company  by  standardizing  on  G&W — now. 


Potheads  *  Subway  Boxes  '  Cable  Terminal  Devices  '  Automatic  Transfer  Switches 

©S'W  Electric  Specialty  C®. 

7780  Dante  Avenue,  Chicago  1  1  1  t  Representatives  in  Principal  Cities 
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The  Cole  Electric  Products  Co.,  E(^ng  Island  City,  N.  Y.,  built  this 
switchboard  and  the  distribution  panels  for  the  big  new  Western  Union 
Building  in  Boston.  Stone  &  Webster  were  the  general  contractors. 
And  again  Ambler  Ebonized  Asbestos  was  selected! 

Ambler  Ebonized  Asbestos  is  uniform  in  structure;  it  is  easy  to 
work;  surface  resistivity  is  permanent;  it  has  superior  physical  and 
dielectric  strength;  it  is  approved  by  the  Underwriters’  Laboratories; 
it  meets  the  specifications  of  the  U.  S.  N.  Bureau  of  Phigineering;  it  is 
used  by  leading  manufacturers,  in  large  quantities,  everywhere. 

The  universal  acceptance  and  wide  use  of  A  tnhler 
Ebonized  Asbestos  are  not  without  good  reason. 

Ambler  Asbestos  Shingle  &  Sheathing  Co. 

AMBLER,  PA.  ST.  LOUIS,  MO. 

AMBLER  ASBESTOS  PRODUCTS: 

Ambler  Asbestos  Ambler  .Asbestos  Ambler  Asbestos  Cold 

Shingles  Corrugated  Sheets  Moulded  Products 

Ambler  Asbestos  Ambler  "Ebonized”  Ambler  Asbestos  Waltile 

Lumber  .Asbestos 
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AMBLER  ebonized  ASBESTOS 


MAXIMUM  ^DEMAND 


June  27,  ELECTRICAL  WORLD 


Like  the  crank,  the  Lincoln  De- 
^  mand  Meter  is  simple  in  oper¬ 
ation.  Its  maintenance  cost  is  low. 

♦  •  ♦ 

No  part  of  a  Lincoln  Meter  re¬ 
volves.  Two  parts,  fundamentally, 
move  through  an  angle. 

♦  •  ♦ 

Operates  upon  the  thermal  princi¬ 
ple.  The  true  heating  effect  of  the 
load  is  recognized. 


Over  a  period  of  twelve  years,  it 
has  established  successful  demand 
measurement  in  Canada. 


Equally  successful  during  the  past 
thirty  months  on  hundreds  of  in¬ 
stallations  in  the  United  States. 


If  you  haven’t  obtained  one,  write 
for  Bulletin  No.  I  A. 


The  crank — a  simple  answer 
to  the  complicated  problem 
of  converting  rotary  to  recip¬ 
rocating  motion . 


y  of  Operation 


Various  instruments  available  .  .  . 
ampere  demand,  watt  demand,  in¬ 
dicating,  graphic;  split  core  trans¬ 
formers,  and  totalizers. 


LINCOLN  METER  CO.,  Inc. 

SPRINGFIELD,  ILLINOIS 
Associated  Factory:  Lincoln  Meter  Co.,  Limited 
Toronto,  Canada 


Type  WD 
(watt  demand) 


rff.wunvLii 


l“iob  years" 

I  y^PROuRCSS 
t  wmt  MMOWO 


AMERICAN  STEEL  &  WIRE  COMPANY 


STATES  STEEL  CORPORATION  And  All  Principal  Cities 

Export  Distributors;  United  Stelct  Steel  Producb  Company,  New  York 


208  South  La  Salle  Street,  Chicaso  subsidiary  of  united  ^ 
Pacific  Coast  Distributors:  Columbia  Steel  Company,  Run  Building,  San  Franchco 


American  steel  &  wire  company 

POWER 

CABLES 

For  Greatest  "Over-all"  Efficiency 

In  the  case  of  power  companies,  the  dependable  transmission  of 
current  is  entrusted  to  power  cables  produced  by  the  American 
Steel  &  Wire  Company.  This  is  in  keeping  with  the  almost  univer¬ 
sal  trend  of  industry  to  choose  wire  and  cables  of  proved  per¬ 
formance — and  from  a  reliable  source  of  supply.  Today — write  for 
complete  details  of  our  ability  to  serve  you — both  from  a  product 
and  engineering  standpoint. 

^  ■  _ 1 
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NEW  LINE  OF 


..^gAt-^,eigAt  O'B 

SUSPENSION  CLAMPS 


1437-H 


Greater  economy  in  construc¬ 
tion  costs  of  transmission  lines, 
and  standardization  of  materials  were 
among  the  most  important  subjects 
discussed  at  the  recent  N.E.L.A.  Con¬ 
vention.  Obviously,  the  adoption  of 
such  principles  and  practices  will  re¬ 
sult  in  worth-while  economies,  for 
“custom-made”  materials  cannot  be 
manufactured  or  obtained  within  the 
price  limits  made  possible  by  stand¬ 
ardized  lines. 

Coincident  to  this  new  viewpoint  in 
the  industry,  there  is  announced  a 
new,  complete  line  of  light-weight  0-B 
.suspension  clamps,  for  all  sizes  of  con¬ 
ductor  from  2-0  to  795,000  C.M.  While 
suited  to  A.C.  S.  R.  conductor  with 
armor  rods,  this  line  will  serve  equally 
well  with  other  tyj^es  of  conductors  of 
comparable  size  requirements.  These 
new  clamps  while  conforming  in  gen¬ 
eral  design  to  the  type  of  clamp  first 
introduced  by  0-B,  are  distinctly  dif¬ 
ferent,  and  embody  design  features 


made  necessary  by  the  character  of  | 

the  service  they  must  perform. 

A  shorter,  smooth  conductor  seat,  of 
proper  curvature  to  best  serve  the 
cable;  much  lighter  weight;  “J”  bolts 
or  “U”  bolts  depending  upon  the  grip 
required;  and  general  compactness  are 
characteristics  of  these  clamps. 

These  new  clamps  are  of  0-B  Flecto 
iron,  hot-dip  galvanized.  By  the  use 
of  the  Flecto  process,  thinner  sections 
of  metal  have  been  employed  without 
danger  of  internal  weakness  or  em¬ 
brittlement.  Adequate  strength  is 
provided,  and  the  corrosion-resisting 
characteristics  of  0-B  Flecto  iron  as¬ 
sure  a  service  life  for  these  new 
clamps  which  will  equal  or  exceed  the 
life  of  the  other  materials  employed 
in  transmission  line  construction. 

Complete  information  on  this  new 
standard  line  of  0-B  light-weight  sus¬ 
pension  clamps  is  in  the  hands  of  all 
0-B  representatives,  or  can  be  obtain¬ 
ed  by  addressing— 


Ohio  Brass  Company 


Mansfield, 

Canadian  Ohio  Brass  Co.  Limited 
New  York  •  Philadelphia  •  Boston  •  Pittsburgh  •  Chicago  •  Cleveland  •  St.  Louis  • 


Ohio,  U.  S.  A. 

Niagara  Falls,  Ontario,  Canada 


Atlanta  *  Dallas  *  Los  Angeles  •  San  Francisco  •  Seattle 
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R  O  E  B  L  I  N  G 

In  making  Roebling  Lead  Sheathed  Power  Cable  —  and  other 
Roebling  Wires  and  Cables  —  every  possible  precaution  is  taken 
to  insure  a  product  of  unvarying  high  quality. 

Roebling  first  of  all  works  to  most  exacting  standards.  Secondly, 
it  makes  certain  that  these  standards  are  met  by  rigidly  control¬ 
ling  every  step  of  the  production  process.  From  copper  drawing 
to  shipping  the  finished  product,  all  operations  are  performed 
by  Roebling. 

Your  request  for  further  information  regarding  any  of  the  many 
types  of  wires  and  cables  listed  would  be  welcomed  by  the 
nearest  Roebling  office. 

JOHN  A.  ROEBLING’S  SONS  COMPANY,  TRENTON,  N.  J. 

Atlanta  Boston  Chicago  Cleveland  Los  Angeles  ISew  York 

Philadelphia  Portland,  Ore.  San  Prancisco  Seattle  Lxport  Dept,,  Sew  York,  SC  Y. 

ELECTRICAL  WIRES  AND  CABLES 


Power  Cables  •  Paper;  Camhrn;  Rubber 
:>  Submarine  Cables  »  Tree  M'ire  » 
Parkway  Cable  »  Service  Cables  » 
Station  Cables  »  Rubber  Covered  Con¬ 
trol  Cables  >■  Rubber  Covered  M  ires 
and  Cables  •  Braided  and  Leaded  • 
Code:  Intermediate;  30‘C  r.-  Slow-burn¬ 
ing  II  'ires  and  Cables  »  U  eatherproof 
U  ires  and  Cables  Portable  Cords 
.And  a  wide  tariety  of  other  wires 
and  cables. 
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iviade  yyith  Lither  Lye  or  Clevis 

These  clamps  have  a  slack-pulling  clevis  attachment  which 
permits  slack  to  be  pulled  in  the  span  in  a  direct  line  oF 
pull.  The  wedge  and  block  of  the  clamps  are  made  of  drop 
forged  steel;the  shell  is  made  of  heat-treated  aluminum  which 
effectively  breaks  the  magnetic  circuit.  Quickly  installed 
but  easily  loosened  should  slack  pulling  become  necessary. 

OTHER  KEARNEY  PRODUCTS 

Ke.irney  Hi-Tmsion  ^-in-i  Exp,insK>n  Anchors,  :ill 
nude  of  certihed  malle.ihle  iron,  guaranteed  ag.iinst 
breakage;  S'llderless  Wire  Connectors;  Guy  Wire 
Clips;  Double  Duty  Fuse  and  Disconnect  Cutouts; 
Single  and  Two-Insulatot  Fuse  Switches. 


James  R.  Kearney  Corporation 
4224-42  Clayfon  Avenue 
Saint  Louis,  Missouri 
Factories: 

S(.  Louis,  Mo,  '  Taylorvilic,  III.  '  Toronto, Canada 
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STRAIN  CLAMP  SUSPENSION  CLAMP 


DEAD  END 


SPECIAL 


PIN-TYPE 


SUSPENSION 


every  purpose 


Here  are  strain  clamps  for  aluminum  and  copper  showing  both  ex¬ 
tremes  in  sizes. 

Recent  changes  in  power  transmission  practice  have  changed  the 
size  range  demanded  in  clamps.  This  is  true  especially  of  suspension 
clamps  for  gripping  aluminum  cables  with  vibration  dampener  rods. 

J-D  clamps  cover  the  modern  size  range  properly. 

By  ordering  for  shipment  with  the  insulators  and  connecting  fittings, 
the  purchaser  is  sure  that  his  clamps  will  not  be  the  cause  of  any 
delays  to  construction  work. 


Write  for 
this  clamp 
booklet 
today 


Kenova 
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MAY  WE 

INTERRUPT 

YOU 


to  call  your  attention  to  one  of  our  new¬ 
est  DR  interrupter^ — the  Coiidit  DR-6() 
— and  also  to  the  following  features  of 
its  construction:  all  j)oles  in  one  tank, 
totally  enclosed  inechanisni,  gasketed 
joint  between  tank  and  frame,  oil  and 
gas  separator  and  Condit  reactive  loop 
contacts.  These  ensure  “(juick  clearing” 
operation,  freedom  from  oil  throwing 
and  smaller  space  retpiirements.  The 
other  DR  types  are  similar  except  that 
in  the  lower  interrupting  capacities 
rectangular  tanks  are  used.  The  use  of 
rectangular  tanks  in  the  smaller  sizes 
]»rovides  greater  clearances  than  i>  pos¬ 
sible  with  cylindrical  tanks  and  tliereby 
permit  higher  ampere  ca[)acities.  Write 
for  the  full  story. 


In  icnich  unlh  jCo^ndU. 


CONDIT  ELECTRICAL  MANI  FAI'TUKINCi  CORPORATION 

Boston,  Massachusetts,  U.  S.  A, 
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Marking  a  New  Economic  Advance 

In  the  Preservation  of  Poles  and  Cross-Arms 

Montan-Creosote 

Pressure-treated  Poles  and  Cross-Arms  offer  the 
rrr^r%''4£l~J  following  outstanding  advantages: — 


All  the  preservative  value  of  Creosote,  acknowl¬ 
edged  the  best  wood  preservative. 

Permanence  of  treatment  through  combination 
of  Montan  Wax  and  Creosote. 


Poles  that  are  dry  and  clean,  and  cannot  bleed. 

Improved  public-relations  in  the  most  thickly 
settled  communities. 

Welcome  acceptance  by  linemen  because  of  the 
cleanness. 


The  overcoming  of  losses  by  evaporation. 


IN  NEW  ENGLAND 

More  than  10,000  Montan  Creosote  Treated 
Poles  are  in  service  in  the  lines  of  a  satisfied  list 
of  representative  Light  and  Power  Companies. 
— all  supplied  by  our  licensee. 


MONTAN  TREATING  COMPANY 

141  Milk  St.,  Boston,  Mass. 


AND  NOW 


We  announce  the  licensing  of 

THE  WOOD  PRESERVING  CORPORATION 

Koppers  Buildins,  Pittsburgh,  Pa. 

under  the  MONTAN  Patents,  and  the  equipment  of  its 
plants  at  Charleston,  S.C.  (Carolina  Wood  Preserving 
Co.)  and  at  Grenada,  Miss.  (Ayer  &  Lord  Tie  Co.)  for  the 
MONTAN -Creosote  Treatment. 


This  pole,  the  first  to  be  treated  full  length  by  the 
Montan-Creosote  Process  and  put  into  actual  serv¬ 
ice, — cost  MONTAN,  Inc,,  six  years  of  research 
and  a  development  expense  of  $150,000.00.  Thus 
the  first  successful  non-bleeding  Creosote-treated 
Pole  was  brought  into  being. 


Please  address  all  inquiries  to  our  licensees 


Incorporated 

141  Milk  Street,  Boston,  Mass. 

ELECTRICAL  WORLD-Junr  27, 10^ 


14 


Smallest 


1,  '  , 

Si  > 

f  AMXIUrAM  ' 

LBROlWBOVnu. 

.  ■  ■  J 

MiU)lINUSu4 

‘ 

For  operating  the  smallest  crane  or 
for  the  largest  electric  railroad  sub¬ 
station  or  for  any  application  in  be¬ 
tween,  there  is  an  A,  B,  B*  Mercury 
Arc  Power  Rectifier* 

They  are  now  manufactured  in  sizes 
from  500  amperes  to  12,000  amperes 
—and  the  end  is  not  yet. 


AMERICAN  BROWN  BOVERI 

I - 

AMERICAN  BROWN  BOVERI  CO.  INC.,  CAMDEN,  N.  J.— PIONEERS  IN  MERCURY  ARC  POWER  RECTIFIERS 
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From  Any  Angle 

These  High  Tension  Wet  Pr  ocess 
Porcelain  Pin  Type  Insulators 
Are  Hard  To  Beat 


In  Design,  Quality,  Durability 
and  Efliciency,  these  High  Ten¬ 
sion  Wet  Process  Porcelain  In¬ 
sulators  meet  all  the  essential 
requirements  of  Central  Station 
specifications. 


Tliey  are  made  from  the  highest 
quality  Imported  English  Ball  and 
China  Clays,  produced  hy  the  best 
known  method,  the  High  Tension 
Vi  et  Process,  hy  Craftsmen  long 
schooled  in  the  art.  Each  Insu¬ 
lator  is  subjected  to  a  puncture 
test,  far  in  excess  of  the  required 
voltage,  before  being  packed. 


Erom  top  to  bottom  the  Catalog 
numbers  of  the  five  Insulators 
shown  here  are,  6180,  6188,  6195. 
6198  and  6060.  Write  for  de¬ 
tailed  specifications  and  quota¬ 
tions.  Samples  gladly  sent  on 
request. 


SALES  OFFICES  AND 
VC'AREHOL'SES  IN 
PRINCIPAL  CITIES 


PORCELAIN  PROIHJCTS.  INC 


PARKERSBURG,  Vt .  VA. 


LARGEST  l*Rt)I)fCFRS  IN  THK  WORM)  OK  KI.KUTRICAl.  I'ORI'F.LAIN 
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THYRITE  ARRESTERS 


Single-pole  69-kv.  Thyrite 
arrester.  Described Jully  in 
Bulletin  GEA-I304- 


ARE  DESKiilSED 

LIBERALLY 

—with  ample  safety  factors  to  meet 
these  service  requirements 

1.  A  station- type  lightning  arrester  must  prevent  apparatus 
insulation  from  being  stressed  near  its  ultimate  strength. 

The  lightning  voltage  that  can  pass  beyond  Thyrite  arresters  is  lower 
by  a  wide  margin  than  the  break-down  voltage  of  modern  apparatus 
or  standard  spillway  gaps. 

This  margin  provides  security  against  lightning  failures,  flashovers, 
and  service  interruptions  at  stations. 

2.  A  Station-type  arrester  must  be  secure  against  damage  from 
extremely  severe  surges. 

The  flow  of  current  through  Thyrite  does  not  involve  sparking  or 
arcing,  and  Thyrite  will  not  puncture  or  shatter  when  repeatedly 
subjected  to  severe  discharge  currents. 

The  energy-dissipating  material — Thyrite — has  a  cross  section  of  28.2 
sq.  in.,  a  volume  of  21  cu.  in.  per  kv.  of  arrester  rating,  and  a  flash- 
over  distance  of  3/4  in.  per  kv.  of  rating.  This  liberal  design  gives 
Thyrite  arresters  the  essential  margin  of  safety  for  the  most  severe 
surges,  direct  strokes  near  the  station,  and  arcing-ground  discharges. 

3.  A  Station-type  arrester  must  be  secure  against  failure  from 

excess  system  voltages.  This  requires  that  the  maximum  re-seal  voltage  of 
the  arrester  be  safely  above  the  probable  overvoltages  of  the  system. 

In  addition  to  the  usual  line-voltage  rating,  Thyrite  arresters  have  a 
maximum  permissible  line-to-ground  voltage  rating  which  is  so 
chosen  as  to  give  the  arrester  a  margin  of  safety  compatible  with 
excess  system  voltages  occurring  on  modern  systems. 


GENERAL 


♦40-29 

ELECTRIC 


JOIN  us  IN  THE  GENERAL  ELECTRIC  PROGRAM,  BROADCAST  EVERY  SATURDAY  EVENING  ON  A  NATION-WIDE  N.B.C.  NETWORK 
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With  this  1/5 /25-amp* 
watthour-meter  standa 

yon  can  test 
service  meters 
np  to  30-amp. 
capacity 


Tvri-m 

'  'Y' 

i  "  A 

1 

Type  IB-9 

^  115125  amperes 

100-120/200-240  volts 

Here  is  a  superior  standard  for  precision  work — 
with  remarkable  accuracy  up  to  200%  load; 
with  almost  entire  freedom  from  temperature  errors; 
practically  unaffected  by  variations  in  voltage,  fre¬ 
quency,  and  power-factor;  with  low  potential  losses 
and  therefore  no  appreciable  self-heat  error;  with 
JOIN  us  iIn  the  general  high  torque  an  outstanding  characteristic. 

ELECTRIC  PROGRAM,  BROAD¬ 
CAST  EVERY  SATURDAY  E\'E- 

NiNG  ON  A  NATION-WIDE  Among  thc  dcsirablc  mechanical  features  of  this 

N.B.C.  NETWORK  II 

new  standard  are;  micrometer  adjustment  for  full 
load  (both  wide-range  and  vernier),  light  load,  and 
power-factor — all  made  from  the  front  of  the 
element. 

For  further  information  see  Catalog  GEA-615A 

600-35 

GENERAL  ELECTRIC 

SALES  AND  ENGINEERING  SERVJ^CE  IN  PRINCIPA  L  CITIES 


8  KLFCrKUAL  \\\)K\A)—J unc  >7,19:1 


JOIN  US  liN  THE  GENERAL 
ELECTRIC  PROGRAM,  BROAD¬ 
CAST  EVERY  SATURDAY  E\'E- 
NING  ON  A  NATION-WIDE 
N.B.C.  NETWORK 
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Why  a  Drop  Forged  Cap? 

1 .  They  are  uniform  in  quality. 

2.  They  are  superior  in 
strength. 

3.  They  are  uniform  in  di¬ 
mensions. 

4.  They  can  be  heat  treated  to 
give  maximum  strength  with 
minimum  weight. 

5.  They  have  precision  milled 
joints  and  drilled  holes. 

6.  They  are  free  from  hidden 
defects  and  concealed  flaws. 

7.  They  give  extra  protection 
to  your  lines. 


They  are  Drop  Forged 


Hanging  a  thousand  feet  in  the  air  with  nothing  but 
a  board,  some  rope  and  a  few  forgings  between  life 
and  death.  But  we  will  vouch  for  their  safety  in  the 
hooks  for  they  are  drop  forged  and  forgings  are 
uniform.  There  are  no  flaws  to  endanger  their  lives. 

Strength  is  important  but  of  what  value  is  it  without 
absolute  uniformity — reliability?  Therein  lies  the 
value  of  the  forging.  They  are  uniform.  It  means 
an  added  margin  of  safety  to  your  lines;  an  extra 
protection  available  by  merely  specifying  BTC  drop 
forged  hardware. 

Hi-line  hardware  is  an  important  division  at  The 
Brewer-Titchener  Corporation.  New  buildings,  spe¬ 
cial  equipment  and  an  entire  staff  is  devoted  exclu¬ 
sively  to  its  production.  Be  assured  that  hardware 
with  the  BTC  stamp  on  it  is  produced  under  super¬ 
vision  that  understands  your  problems. 


THE  BREWER-TITCHENER  CORPORATION 
Cortland.  New  York 
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UNION  METAL 
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An  increase  in  sales  every  year,  with  1931  headed  in  the 
/  V  same  direction!  That  is  the  story  of  the  acceptance  of  Union 
Metal  Poles  by  utility  officials  and  the  general  public. 

Today  you  will  find  Union  Metal  Fluted  Steel  Poles  installed  in 
Los  Angeles,  Cleveland,  New  Orleans,  Chicago,  Vancouver,  Detroit, 
Kansas  City,  Pittsburgh  and  dozens  of  smaller  municipalities.  Each 
installation  is  tailored  to  order,  and  constructed  to  give  trouble-free 
service  for  many  long  years. 

Because  they  are  fabricated  from  heavy  steel  and  then  cold-rolled, 
these  poles  withstand  heavy  side  strains.  And  because  of  their 
strength — and  appearance — one  set  of  poles  may  be  used  to  support 
trolley  span  wires,  street  lighting  units,  traffic  signals,  and  distrib¬ 
ution  and  transmission  lines.  The  result  is  true  economy  for  the 
users  of  the  poles  and  a  decided  improvement  in  street  appearance. 

THE  UNION  METAL  MANUFACTURING  CO. 


GENERAL  OFFICES  AND  FACTORY  .  CANTON,  OHIO 

SALES  OFFICES  •  New  York  •  Chicago  •  Boston 
Los  Angeles  •  San  Francisco  •  Dallas  •  Atlanta 

DISTRIBUTORS:  Genaral  Electric  Merchandise 
Distributors  •  Graybar  Electric  Company,  Incorporated 
Offices  in  all  principal  cities 

ABROAD:  International  General  Electric  Co.,  Inc. 

Canadian  General  Electric  Co. 

At  left,  Union  Metal  Poles  installed  recently  on  Eighth  St.,  Los  Angeles. 


DISTRIBUTION  POLES 
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—OIL  tight 
—AIR  tight 
-VACUUM  tight 


Potheads  are  only 
one  of  the  8i  qual¬ 
ity  products  that 
hear  the  A  naconda 
name  and  trade¬ 
mark. 


Single  conductor  25  K.V.  Anaconda 
Oil  Tight  Pot  head 


from  mino  to  consiimcr 


Designed  by  experienced  cable  engineers 
and  manufactured  with  our  usual  accu¬ 
racy,  Anaconda  Potheads  offer  several 
decided  improvements  .  .  .  among  them 
extreme  simplicity,  interchangeability  of 
parts,  Dardelet  self-locking  threads, 
vacuum  tight  construction.  They  assure 
continuity  of  service! 

Throughout  the  entire  line  of  Anaconda 
Cables  and  Cable  Accessories,  Anaconda’s 
broad,  practical  experience  works  to 
your  advantage. 


Anaconda  Wire  &  Cable  Company 

GENERAL  OFFICES:  25  BROADWAY,  NEW  YORK 
CHICAGO  OFFICE:  20  NORTH  WACKER  DRIVE 
Sales  Offices  in  Principal  Cities 


Potheads 

that  are 

TIGHT! 
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MINNEAPOUS,  MINN. 

Chicago,  III.,  20  North  Woclcer  Drivo  Bldg.  Boston,  Mass.,  733  Public  Service  Bldg. 

Ohio,  634  Reibold  Bldg.  Kansas  City,  Mo.,  601  Dwight  Bldg.  Omaha,  Neb.,  711  Elec.  Bldg. 


New  York,  N.  Y.  50  Church  St. 
Pittsburgh,  Pa.,  1210  Grant  Bldg, 
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Making  a  substation 
ground  resistance  test — 
using  the  "Megger" 
Ground  Tester. 


*^We  feel  that  ground  testing 

is  absolutely  necessary  to  give  us 


the  maximum  protection  from  our  lightning  arresters,  and 
that  the  (Megger)  ground  tester  enables  us  to  keep  these 

From  a  Lighting  Company  in  New  York  State 

grounds  at  a  point  of  most  service  to  us.” 


“Metcer,”  "Meg”  and  "Snper-Mrg” 
Insalation  Testing  InstmmentK 
"Megger”  Ground  Tester 


"Megger”  and  "Meg” 
Direct-Reading  Ohmmeterg 
Dionic  Water  Tester 


Frahm  Vibratiiig-Reed  Jagabi  Rheostats  Jagabi  Hand 

Prannat!...-  Resistance  Boxes  Tachometers,  Tacboscopes 

'*  Precision  Potentiometers  and  Spe^  Indicators 

and  Tachometers  Siemens  &  Haiske  Precision  Instruments  and  Osciitographs 


For  many  companies  this 
season  marks  the  fourth  con¬ 
secutive  year  during  which 
they  have  made  systematic 
tests  of  ground  connection 
resistances  with  our  direct- 
reading  “Megger”  Ground 
Tester.  “Megger”  ground 
testing  has  found  its  place  in 
the  electrical  indus^  side 
by  side  with  “Megger”  in¬ 
sulation  testing 


Throughout  the  United  states,  power  companies,  rail¬ 
roads,  telephone  and  telegraph  companies,  large  industrials, 
and  federal  and  municipal  departments  have  adopted  the 
“Megger”  Ground  Tester  for  their  ground  resistance  tests.  We 
have  sold  hundreds  of  these  instruments.  More  than  thirty-five 
companies  have  placed  multiple  or  repeat  orders. 

Engineers  responsible  for  such  tests  will  find  it  highly  desirable 
to  use  the  “Megger”  Ground  Tester,  because  it  is  self-contained, 
simple  to  operate,  direct-reading  like  a  voltmeter,  wide  in  range 
and  free  from  the  effects  of  stray  currents  in  the  earth. 

Write  for  our  64-page  Technical  Bulletin  on  Ground  Testing — 
No.  1260-W^. 

JAMES  G.  BIDDLE  CO. 

I  EIECTRICAr~[w'^-^<yllNSTi;iJMENTS  I 

•  211-13  Ai%ch  Philadelphia.  Pa. 
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Emphasizing  the  4th  word 

of  the  quotation  below 


Thus  they 

Knaw^ 

ttvdi  ■'■Ti YftlTtTTWr'  ‘(VlWm 

oyTest 


Elecrtiical  Testing  Lalx>ratQries 

80dt  Street  and  /fS^East  End  Ave. 

y////////////m^  I  fm//////m//////////mm/i/////mm 

NewYorlM|/N.Y. 


The  April  and  May  issues  of  The  Purchasing  Agent  carried  a  continued 
story  "Insulated  Wires  and  Cables"  by  Mr.  Francis  A.  Westbrook,  Al.  E. 
Under  the  heading  "INSPECTION”  Air.  Westbrook  writes: 

Public  utility  companies  generally  have  their  paper  cables  inspected 
at  the  factory  to  make  sure  that  they  meet  with  the  requirements 
of  the  specifications.  The  greater  part  of  this  inspection  is  per¬ 
formed  by  the  Electrical  Testing  Laboratories  of  New  York  and  a 
few  large  companies  maintain  inspection  departments  of  their 
own.  Advantages  of  E^.T.L.  inspection  are  that  it  is  generally 
cheaper,  the  inspectors  are  specialists  in  their  line,  instead  of  being 
general  inspectors  of  many  products,  and  above  all,  an  opportunity 
is  afforded  to  subscribers  to  the  E.T.L.  service  to  see  how  cables 
of  different  makes  and  how  cables  supplied  to  different  utilities 
compare  with  one  another  in  quality  as  far  as  this  can  be  ascer¬ 
tained  from  factory  tests.  J  y 


26 


ELECTRICAL  WORLD— 27.  Vl'l 


HOLD  THAT  LINE! 

BLOCK  NEEDLESS  DELAYS- 


Sounds  like  football,  but  doesn’t  it  apply 
to  fuses  too?  Surely  you  don’t  want  fuses  to 
break  down  and  throw  your  lines  out  of 
service  every  time  there  is  a  little  extra 
surge  of  current. 

Wouldn’t  you  rather  have  fuses  that  will 
hold  the  lines  in  operation,  keep  machines 
running  and  the  lights  on?  Fuses  that  will 
hold  most  of  these  harmless  overloads  yet 
will  blow  promptly  on  short  circuits  or 
dangerous  overloads? 

Just  glance  at  the  chart  to  the  left.  It 


gives  you  an  idea  of  how  the  new  BUSS 
SUPER-LAG  Fuse  compares  with  old  type 
fuses.  Now  you  can  fortify  your  plant  against 
those  annoying  current  surges  that  have 
heretofore  been  so  difficult  to  control. 

Why  not  specify  BUSS  SUPER-LAG 
Fuses  on  your  next  order?  Or  let  us  send 
our  nearest  representative  to  consult  with 
you  on  your  fuseing  problem. 

If  you  prefer  more  information  before  taking 
definite  action,  drop  us  a  line  and  we  will  send  you 
complete  information  by  mail  about  the  new  BUSS 
SUPER-LAG  Renewable  Fuse. 


BUSSMANN  MFG.  CO.,  ST.  LOUIS,  MO. 

A  Division  of  the  McGraw  Electric  Company 


of  BUSS  SU- 
PER-LAG 
Fuse  Compar¬ 
ed  to  Other 
Makes. 

This  chart  shows 
results  obtained  in 
tests  made  by  Elec¬ 
trical  Testing  Lab¬ 
oratories  of  New 
York  as  reported 
by  them  August 
a^th,  19)0  on  the 
100  ampere  150 
volt  size.  )o,  60, 
too,  400  and  600 
ampere  sizes  as  re¬ 
ported  by  them 
show  similar  re¬ 
sults. 
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for 

a  new  meU^r 
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lloM  they  |»ai<l  ix  8h<>wn  graphically  hy  standing  the  daily 
load  cur>e  on  end  8U  that  its  l«>a«i  values  compare  with  the 
loa«l  ordinates  of  nieler-aceiiracy  curves.  T'he  dark  hands 
carry  the  eye  to  corresp«>n«ling  loads  and  sh«»H  the  accuracy 
of  the  meters  at  those  loads. 


irry  the  eye  to  corresp«>nding  loads  and  show  the  accuracy  Therefore,  from  every  standpoint,  the  plan  of  building 

f  the  meters  at  those  loads.  moredoad-per-custonier  calls  for  nu»dern  meters  .  meters 

Building  load  with  appliances  im|H>ses  an  entirely  new  ser*  that  carry  these  new  loads  with  accuracy  iindiminished  under 


vice  on  the  house  meter — htads  like  the  one  shown. 

From  a  steady  unity  |>ower-faetor  load  with  a  few  flat-top 
|>eaks,  the  new  load  becomes  widely  fluctuating  with  many 
sharp  p4  aks  and  fre<|uently  low  power-factor. 

Fiirthecmore,  the  dollar  cost  of  errors,  such  as  th<»se  due 
to  changes  in  surrounding  temperature,  mounts  with  the 
magnitude  «»f  the  loads  measured. 


all  service  conditions. 

Sangamo  HC  is  the  more-load-per-customer  meter.  It  has  a 
straight-line  accuracy  curve  up  to  .300%  load.  The  HC.  is  not 
affectetl  hy  temperature.  While  loads  are  building,  the  IIC 
will  measure  the  peaks  au<l  thus,  without  loss  of  revenue, 
bridge  the  gap  to  the  flnal  load  which  will  require  a  larger 


SANGAMO 

ELEI'THIC  COAIPAAA^ 
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THE  WIRE  THAT  MADE  ELECTRIC  HEAT  POSSIBLE 
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INTIMATE  GLIMPSES  INTO 

CHROMEL,  80%  nickel  and  20%  chro¬ 
mium,  becomes  increasingly  hard  as  it 
is  worked  down  to  smaller  sizes,  through  the 
dies.  To  make  it  softer,  and  keep  it  work¬ 
able,  the  wire  from  time  to  time  must  be 
annealed.  This  sketch  shows  a  corner  of  the 
room  where  the  rod  is  annealed.  After 
quenching  and  cleaning,  this  rod  is  then 
ready  for  further  reduction  to  smaller  sizes. 

In  these  seemingly  simple  operations  are  in¬ 
volved  many  details,  which  largely  influence 
quality  in  the  flnished  wire;  so,  in  the  anneal¬ 
ing  is  exercised  the  same  close  care  that 
marks  all  the  processes  involved  in  making 
Chromel.  For  technical  data,  send  for 
Catalog  HW. 

HOSKINS  MANUFACTURING  COMPANY 
4435  Lawton  Ave.,  Detroit,  Mich. 

In  Canada: 

WALKER  METAL  PRODUCTS.  LTD.,  Walkerville.  Out. 

\ 
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INDUSTRY  — iVo.  7  of  a  Serie* 
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You  can  use  this  one-watt 


NEON  GLOW  LAMP 


on  both  A.  C.  and  D.  C.  Lines 


Another  tool  to  help  you  cut  down 


maintenance  costs 


^  lierever  low  level  illumination  i8  desired  as  a  | 
guide  or  indicator — there  the  little  1.0  watt  Neon  | 
Glow  Lamp  ‘^hlls  the  hill”  at  almost  nothing  in  I 
current  cost.  Operates  on  either  A.  C.  or  D.  C.  | 
lilies.  Indicat(‘s,  in  fact,  as  one  of  its  many  uses,  I 
whether  line  is  A.  C.  or  I).  G..  since  on  D.  C.  only  I 
negative  electrode  glows.  | 

Serves  scores  of  purposes  in  home,  factory,  lah-  | 
oratory  as  night,  guide,  pilot  and  signal  light  or  as  | 
oscillator.  Fits  standard  socket.  Clear  glow  for  more  I 
than  3,000  hours!  For  details  and  prices,  write:  | 
General  ElectricVaporl^nip  Company, 005  Adams  | 
Street,  ll<d>oken,  N.  J.  | 

495-A  t  O.  E.  V.  L.  Oo.,  1931  = 
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VAPOR  LAMP  COMPAIW 


How  hot 
does  it 
get? 


(Socket  Heating 
Report  Tells) 


The  National  Electrical  Code  recog¬ 
nizes  the  possibility  of  trouble  in 
sockets  by  insisting  that  specially 
insulated  wires  be  used  in  any  socket 
where  the  temperature  exceeds  120°F. 
(49°C.).  They  further  consider  that 
all  mogul  base  lamps  attain  this  tem¬ 
perature  in  sockets — and  they  surely  do. 

But  many  of  the  smaller  lamps  reach 
surprisingly  high  temperatures — as  any¬ 
one  knows  who's  burned  his  fingers  re¬ 
moving  lamps  from  sockets. 

Just  where  is  the  line  to  be  drawn? 
We’ve  made  tests  to  determine  the  max¬ 
imum  temperatures  reached  in  sockets 
holding  lamps  of  relatively  low  wat- 
tages — 25,  50,  75  and  100  watts — and 
the  results  indicate  that  all  indoor  fix¬ 
tures  should  be  wired  with  heat-resisting 
insulated  fixture  wire  in  order  to  meet 
requirements  of  Article  6,  Section 
604-a,  National  Electrical  Code. 

We’ll  be  glad  to  send  a  copy  of  this 
report  to  any  engineer  requesting  it. 
Use  the  convenient  coupon  below  or 
address — 


The  G*C*A* 

Cartridge-Fuse  Tongs 

1.  For  removing  and  replacing 
cartridge  fuses  from  |  inch  to 
1|  inch  in  diameter. 

2.  Operators  and  electricians  can 
use  it  safely  and  quickly. 

3.  Small  enough  to  fit  into  the 
pocket. 

4.  Light  weight,  less  than  6  oz. 

5.  Made  of  an  insulating  material 
containing  a  cloth  compound — 
combines  strength  and  safety. 
No  metal  parts. 

Write  for  catalog. 


ROCKBESTOS  PRODUCTS 

CORPORATIO  N 

362  .Nicoll  St.  New  Haven,  Conn. 


Please  send _ 

Socket  Heating.” 


.copies  of  your  report  on 


Name . 


G . G.  A  .Car t  r id^e  Fuse  Ton^s 


Company 


Add  rcss 


The  G.  C.  A.  Manufacturing  Co. 

Pittsfield,  Mass. 


ROCKBESTOS — The  u-’jre  a’lt/?  permanent  insulation 
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We  named  it 

G-E  Novalux  HANDY  Floodlight 

and 

Why 


■> 


% 


FIRST 

Kecauf^  it's  handy  to 
Htock  and  ea»y  to 
.  well.  The  retail  > 
\  price  is  only  / 


.  I  1 


SECOND  V 

Because  this  new,  portable,  thoroughly 
effieient,enclosed  projector  is  so  handy 
for  hundreds  of  every-night  nses  / 
\  that  the  market  covers  the  w  hole  / 

\  range  of  city,  suburban,  and  / 

\  rural  prospects — ilo-  / 

\  mesticand  / 

\  commercial  / 


J'.. 


I.-' 


FOURTH  \ 

Because  it  is  handy  to  light  the 
porches  and  guard  the  grounds 
V  of  city  houses,  to  furnish  / 
\  ilinmination  for  holiday  / 
\  decoration,  and  for  / 

\  scores  of  emergency  / 

\  applications  / 


THIRD 


Because  the  strong, efficient  light  from  its  standard  100- 
watt  inside-frosted  lamp  is  obviously  the  very  thing 
needed  in  protecting  house,  grounds,  and  garage 
\  from  mischief-makers;  in  advertising: in  illumi-  / 
nating  signs;  around  service  stations,  tour-  / 

\  ists' lodges  and  camps, parking  areas.  / 

\  real-estate  developments,  and  / 

\  small  stores;  in  lighting  drive-  / 

\  ways  and  places  where  / 

\  /  The  Han. 

\  mand  just  this  / 


inexpensive, 

handy’ 


GENERAL 

SALES  AND  ENGINEERING 


June  27. 1Q31— ELECTRICAL  WORLD 


The  Handy  may  be  obtained  from: 

The  General  Electric  Sup¬ 
ply  Corporation 

Other  G-E  Merchandise 
Distributors 

Any  G-E  Sales  Office 

Further  information  is  available 
from  any  of  these  sources 


ELECTRIC 


SERVICE  IN  PRINCIPAL  CITIES 


'  1 


The  recognized  standard  for  highest  quality 
eleelrieal  apparatus. 

Because  of  unusual  demands  for  Monson  Slate 
we  iiave  doubled  our  producing  capacity  and 
arc  now  prepared  to  give  Immediate  attention 
to  all  orders. 

Send  today  for  details 

Portland-Monson  Slate  Company 
Portland,  Me.  Qaaries  at  Monson,  Me. 


SIMPLEX  INSULATED  WIRES  &  CABLES 


STEINMETZ  LIBRARY 


SIMPLEX 

I  OVERHEAD  SERVICE 

CABLES 

SlMPlEXlRE&CABlI® 

MANUFACTURERS 

201  DEVONSHIRE  ST.,  BOSTON 


I  HAMILTON,  ONTARIO,  CANADA  I 

I  Specializing  I 

I  High  and  Low  Voltage  Insulators  I 

jllMIHIinilllllMlllinMinillltMMIMIIIIHIIHIMIIMIIIIIilllinilllilllMllllllllilllllllllMiniMlllliniUllHIIIIIIIIHIMnMinHIiHlilllMMlilllin 

jmiiiiiiiHiittiiuiiiniiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiniiitiiiiniiiiiMMiiiiiiiiiiiiiiHiMiiiniiniiMiiMiiiiiiiiiiiMiMiniiiiiMiiiMiiHiMirMinii 

i  D.  M.  STEWARD  MFC.  CO. 

iWmf  J  Chattanooga,  Tenn. 

I  I  For  Forty  Years  the  leading  heat  resisting 

I  insulation  Manufacturers.  Ask  about 

I  “LAVITE” 

'ilMlllllllllllllllllMIIIMtlHIIIIIIimillllllltllltllMllllllltllllllllllllllinMIlMIIIMIIIIIIIIMIMMIIIIIIMIIIIIIIIIIIIIIMIlllllMlilMtlllHIMimM 


Home  Address 
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city  and  State. 


Name  of  Company 
Ocrupstlon  . 


{You  may  tend  me  for  10  days’  free  exemlnetion  the  STEINMETTZ  EDERTHlt.VL 
ENQINEEatlNO  LIBRARY.  I  agree  to  return  the  books,  postpaid.  In  10  days, 
■  or  to  remit  $4.00  in  10  days  and  $4.00  a  month  for  eight  months. 


Name 


Subscriber  to  Elertrletl  World . Mem.  A.I.E.E . 

(Books  lent  on  approval  to  retail  purchasers  In  U.  S.  and  Canada  only.) 


W.  6-tT-31 


The  Fouiiilatifiii  of  Modern 
Electrieail  Practice 


You  can  examine  the  STEINMETZ  EI.IX^TRICAL  EXOI- 
NEERINU  LIBRARY  for  ten  days  free.  Simply  fill  in 
and  mail  the  coupon  below.  This  will  not  obligato  you  to 
purchase.  You  merely  agree  to  return  the  books,  postpaid. 
In  ten  days,  or  to  remit  $4.00  In  ten  days  and  $4.00  per 
month  for  8  months.  Take  this  opportunity  to  see  for 
yourself  what  these  books  are  and  how  useful  they  could 
be  to  you.  Remember  that  these  t>ooks  come  In  a  handiome 
ipeclally  bound  library  edition  at  a  price  a  little  lest  than 
the  regular  editlona  of  the  hooka. 


9 

Volumes 

Illustrated 

Library 

Binding 


FREE  EXAMINATION  COUPON 

McOraw-Hill  Book  Company,  Ine.,  370  Seventh  Ave.,  New  York. 


rfmiiiiniiMitiiitiiiiiiitiHfwmtitiiiniiniiiiiiiiMiiiiiiiiiiiMiiiiiiiiiiiiiiiiiiiitiiiiiiaiiiiiiinMiliiiitiiitiiiiiiiiiiiiniiiiiHiiiMiiiiiMiiMMr 


i  esr/ass 


“/imerican” 

/IjNSULAnSG 


These  nine  great  books  offer  the  life  work  of  Dr.  Steinmetz — 
practically  all  of  the  electrical  knowledge  that  earned  for  him 
the  name  of  “Electrical  tVizard  of  Schenectady." 

I'hroughout  the  world  these  works  are  regarded  as  the  corner¬ 
stone  of  modern  electrical  engineering,  and  the  foundation  on 
which  much  of  the  electrical  progress  of  the  future  will  be  built. 

A  master  course  in  eleetrieal 
€»ngineerin|i$ 

One  of  the  foremost  professors  of  electrical  engineering  in  the 
country  says:  “If  all  the  electrical  equipment,  and  all  the  knowledge 
of  electrical  engineering  that  the  world  possesses,  were  to  be  wiped 
out  with  the  exception  of  the  works  of  Dr.  Steinmetz,  both  the 
science  and  the  industry  could  be  rebuilt  with  the  aid  of  these 
books.” 

.Any  electrical  man  who  wishes  to  get  further  in  electricity  than 
actual  practice — any  man  who  want  a  thorough  understanding  of 
the  electrical  phenomena  he  sees  and  uses — should  have  Steinmetz. 
For  Steinmetz  is  the  background,  the  foundation,  the  all-important 
fundamental  explanation  of  electrical  practice  as  it  is  carried  on 
today. 

Free  t^xaminalioii — Niiiall 

ni€»nthly  paymeniiii  ^  *V 


“Aimeo” 

PANNING  MACHINE 

automatically  places  rubber 
covered  wire  in  sheet  metal 
pans  for  vulcanization,  SAVES 
WAGES  OF  AN  OPER¬ 
ATOR  and  INCREASES 
ga  PRODUCTION  SPEED 
of  Tubing  Machine  25% 

I  MAGNET  WIRE  INSU- 
EATING  and  ENAMEL- 
1^^  ING  MACHINES. 

HIGH-SPEED  WIRE - 
IL  DRAWING  MACHINES. 


iiiMMmMiiililMiiiiiiiiiiiiiiiriiiiiiiiiMiiiiiiiiiiiiiiiiiiiiiMiiiMiiiiiMiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiimiiiiiimi* 


•,«.  MAT.  OTA. 

519  Huiil.iigdon  St. 

Philadelphia  lie  I 

ENNSYLVANIA  Li  JA. 

“.Ainico"  ^ 

PANNING  MACHINF.^^fl 
for  pans  40  in..  4S  in., 

.56  in..  60  in.,  6’1  in.. 
diameter. 


MonsonSiate 

■AxvxMjUTO///gA  .cxxmmiin.. 


.illlHllllllllllllllllllllllinillllllHtllllllllHIMMIIIMIIIIIIIIIIIllllllllHttilllllMllllllllllllillMIIMnilllllllHIinillllllMnMIllllMlltMItllllKi.' 

I  CANADIAN  PORCELAIN  CO.,  LTD.,  I 
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Insulate  with  Empire  Tape 
for  positive  protection 


Great  dielectric  and  mechanical 
strength  are  combined  in  this 
varnished  cambric  tape.  It’s  seam¬ 
less,  bias  cut  and  made  in  long  contin¬ 
uous  lengths.  For  wrapping  cable 
joints,  coils  and  other  conductors, 
manufacturers  and  repairmen  have 
found  it  an  ideal  tape. 

It’s  one  of  the  some  hundred  electrical 
insulations  with  which  the  Mica  In¬ 
sulator  Company  fills  the  needs  of  in¬ 
dustry.  One  characteristic  is  common 
to  all  these  insulations — a  uniform, 


unsurpassed  quality — which  is  the  re¬ 
sult  of  more  than  37  years  of  speciali¬ 
zation. 

The  Mica  Insulator  Company  provides 
an  electrical  insulation  for  every  pur¬ 
pose.  Catalog  87  gives  the  character¬ 
istics  and  suggested  uses,  in  detail. 
Send  for  a  copy. 

MICA  INSULATOR  COMPANY 

New  York:  200  Varick  St.;  Chicago:  542  So.  Dear¬ 
born  St. :  Cleveland,  Pittaburgh,  Cincinnati,  San 
Francisco,  Seattle.  Birmingham.  L«s  Angeles, 
Montreal  and  Toronto,  Canada.  Works:  Schenec¬ 
tady,  N.  Y. ;  London,  England. 


MICA  INSULATOR  COMPANY 

- Cleetriettl 
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A  COMPLETE  LINE  FOR  EVERY  PURPOSE 
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The 

IUdio 

^ndbook 

Moyer 

^OSTREL 


Which  Section 
of  this  new  boo 
will  YOU 
consult  most? 


years 

service 


Is  your  question  on  television  or 
short-wave  reception,  screen-grid 
pentodes  or  modulated-wave  trans¬ 
mission,  Piezo-electric  crystals  or 
the  auto-alarm?  You  can  quickly 
find  up-to-date,  dependable  answers 
to  these  and  a  thousand  and  one 
other  questions  in  this  big,  new 
handbook. 


has  proved  the  superiority  of 

ORAi^OKBI  KC>i 
FIBRE  COABFIT 


THE 

RADIO  HANDBOOK 

Including  Television 
and  Sound  Motion  Pictures 


The  thousands  of  miles  of  Oraniteburft 
Fibre  Conduit  in  use  today  vouch  fur  its 
dependability  in  protecting  underground 
circuits.  Supplied  in  uniform  lengths,  it  is 
easy  to  install,  costs  little  to  handle.  Stocks 
carried  at  the  manufacturing  plants  in 
Orangeburg,  N.  Y.;  Richmond,  ind.,  and  in 
ail  larger  cities  insure  prompt  shipments. 


by  JAMES  A.  MOYER 
and  JOHN  F.  WOSTREL 

Both  of  the  Massachusetts  D<-part- 
nient  of  Educ’ation;  Authors  of  Radio 
Receii'ing  Tubes,  Practical  Radio 
Construction  and  Repairing,  etc. 

886  pages,  5jx8,  650  illustrations, 
flexible,  ^5.00 


The  Fibre  Conduit  Co 

ORANGEBURG,  N.  Y.  — 

Johns  -Meinville 


Over  875  pages  of 
latest  data  on: 


292 

Madison 
Ave., 
.N.  V.C. 


SOLE 

SELLING 

AGENT 


-modern  transmitters. 
Piezo  crystal,  100*7o 
modulation,  etc. 

<ommercial  and  am¬ 
ateur  short-wave 
receivers  and  trans¬ 
mitters,  Kennelly- 
Heaviside  layer,  etc. 

-marine  radio  equip¬ 
ment,  auto  alarm,  etc. 

-automobile  radio  sets. 

-all  latest  tubes,  photo¬ 
electric  cells. 

-television  and  sound 
motion  pictures,  etc., 
etc. 


FTERE  at  last  is  a  handbook 
*  -*■  that  meets  the  need  for  a 
complete  digest  of  authoritative 
radio  data,  both  theoretical  and 
practical,  in  one  logically  ar¬ 
ranged  and  thoroughly  indexed 
volume.  From  the  fundamentals 
of  electricity,  magnetism  and  elec¬ 
tron  theory  right  down  to  full  de¬ 
tails  on  latest  commercial  and  in¬ 
dustrial  applications,  this  book 
covers  the  whole  field  of  radio, 
with  descriptions,  definitions,  de¬ 
sign  data,  practical  methods, 
tables  and  illustrations  in  pro¬ 
fusion. 


Elpeco  Switches 


600  Amp.  S.IM).T 
Disconnecting 
Switch  with  ’‘L” 
shaped  blade  used 
for  group 
operation. 


ELECTRIC  POWER  EQUIPMENT  CORP 

412-20  N.  18th  St..  Philadelphia,  Pa. 


Space  does  not  permit  a  full  description  of  this  book.  Therefore 
we  make  this  offer:  Send  no  money.  Just  mail  the  coupon;  examine 
the  book  thoroughly  for  ten  days  free;  then  pay  for  or  return  it 
according  to  its  value  to  you.  No  other  obligation.  Send  the 
coupon  today. 


jumiiiiiiiiiiiiiiiiiiiimiiiHiitiiMiiiiiMiiiiiiiiiMiiiiiiiiiitniiMiiii  iiiiiiiiiiiiiiiiiiiiiiiMiiiMiiiiiiniiiiiiiiiiiii'iiiiiiiiiiiiiiiiitiiiiiiiiiiiii 
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I  191  "Hates  Holes  Outlive  the  Bond  Issues  that  Buy  I'hem"  ||?| 


Bates  Poles  and  Structures 


FREE  EXAMINATION  COUPON 


McGraw-Hill  Book  Company,  Inc.,  370  Seventh  Avenue,  New  York. 


11^1  Genera/  OfKcet  and  Plants  ||4| 

1^1  EAST  CHICAGO,  INDIANA.  U.  S.  A  ||^| 
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You  may  send  me  a  copy  of  Uoper  and  Wsstrsl — Radio  Handbook,  postpaid,  for 
10  days*  free  eiamlnstlon.  .\t  the  end  of  that  time  I  agree  to  remit  the  price 
uf  fS.OO  or  return  the  book  postpaid. 


. . . 

I  Nwlfchcs — ,\rrct(terti — Fnsea  Sub-Station 


Name 


Homs  Address 


City  and  State 


Name  of  Company 


Ctev'eland 


/4o,000 


AN  INCH  OF  ENAMEL 


BETWEEN  iaS  COIL  AND  TROUBLE! 


Yet  you  know  that  you  can  rely  on 
du  Pont  Wire  Enamels  because  the 
makers  build  absolute  dependa¬ 
bility  into  Films  ransing  as  low  as 
one  tenth  oF  a  mil  in  thickness. 


Skeptics  are  made,  not  born. 

Witness  the  experts  who  test 
du  Pont  wire  enamels  in  the  insulating 
laboratory.  A  microscopic  examina¬ 
tion  of  the  enamel  film  on  the  wire 
shows  a  minimum  number  of  film 
defects — perhaps  none  at  all.  But 
they  are  not  satisfied.  They  must 
test  and  retest  that  wire  on  the  film 
testing  machine  shown  at  the  right. 


Every  batch  of  du  Pont  wire  enamel  is  tested  for  dielectric  strength  and  film 
defects.  No  hreal^s  get  by  this  film  testing  instrument. 


This  instrument  inspects  every 
foot  of  the  enameled  wire.  By  pass¬ 
ing  the  wire  through  mercury  or  a 
saline  solution  it  spots  and  registers  every  break 
and  film  defect.  It  determines  the  dielectric 
strength  of  the  film  as  applied,  under  tension 
and  under  torsion.  And  these  results  are 
checked  against  established  high  standards. 


Du  Pont  pre-testing  is  your  guarantee  of 
high  quality,  kept  uniform.  Du  Pont  wire 
enamel  is  one  of  these  du  Pont  insulating 
materials  that  are  produced  to  meet  your 
requirements  specifically. 


This  is  but  one  phase  of  pre-testing.  Other 
laboratory  tests  check  every  raw  material, 
every  step  in  production.  They  check  the 
behavior  of  the  enamel  during  application  in 
a  standard  type  enameling  machine  and, 
after  application,  other  film  prop)erties  which 
the  electrical  film  testing  instrument  does  not 
cover,  such  as  flexibility,  elasticity  and  re¬ 
sistance  to  heat. 


If  you  desire  any  information  on  wire  enam¬ 
els,  cable  lacquers,  flame  retardant  paints, 
or  insulating  varnishes,  write  E.  I.  du  Pont 
de  Nemours  &  Co.,  Inc.,  Dept.PRS,  Industrial 
Finishes  Division  at  Parlin,  N.  J.,  or  our 
sales  offices  in  Chicago,  Ill.,  Everett,  Mass., 
San  Francisco,  Cal.  Canadian  Industries, 
Ltd.,  Paint  and  '^amish  Division,  Toronto, 
Ontario,  Canada. 


U.S  PAT  Off 


WIRE  ENAMELS 
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Ipalvanizf^d  Telephone  Wire 
and  Sieel  Sirand 


l^'rapo  Galvanized  Wire  can  be 
wrapped  around  its  own  diame¬ 
ter  without  injury  to  its  pure 
zinc  coating ....  That  is  one  of 
a  number  of  reasons  why  €>apo 
Galv'anized  Telephone  Wire  and 
Strand  can  be  depended  upon  to 
reduce  maintenance  cost. 


I  These  handy  and  highly  efficient  plugs  and  jacks  are  made  | 
I  in  large  quantities  for  switchboard  builders  and  are  used  | 

I  on  central  and  sub-station  panels  in  battery  rooms,  central  | 

I  stations,  research  laboratories  and  in  other  places  where  | 
I  fast,  selective  plugging  is  required.  | 

i  We  also  make  a  10  ampere  plug  and  jack  for  low  currents.  ; 

I  Write  for  bulletin  showing  details  and  prices.  = 

I  AMERICAN  INSTRUMENT  COMPANY  | 

I  772  Girard  St.  N.  W.,  Washington,  D.  C.  | 

lllllllinillllllllllllllllllllllllllllllllllllllllllinilllMIIMIIIIIIIIIIIIIIIIMnillllMIUIIIIIIIIMIIMIIIIIHIIIIIMIIIMnillllllllllllllllllllllllllMIII^ 
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Look  for 
the  Crapo 

Seal! 


Foi'tif3^  foi 
File  Fighting 


Intlianu  K|4m*I  sSk  Wir«‘  Co. 

Intliuuu 


71719 


Found.' 
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— GROUNDOMETERS-  | 

For  all  classes  of  | 

ground  resistance  tests  | 

A  New  Method  B  5  ^  R  B  i  i  *1^  n,  , 

^  W  ISB  i  I  INewark  INew  Jersey 

OCPT*  I  IJUiiiiiiiiuiiiniiiiiiiiiiiiiiNiiiiiimiiMiiiiiiiiiMUiiniiniiiiiMuiiiuiiiiiniiHiiuiiiniiuiiiiiiiiuiiiuiiiiMiiiiiiiiiiiiiiiiiiitiiiUMiiiiiiiiiL 

cacion  ana  Detroit  electric  furnaces 

Inspection  of 

Rubber  Gloves-Rubber  Line-  |  1  '’“'IT 

hose— Rubber  Blankets,  etc. ...  |  j 

-e-k  r>-riw  -r  -r^  s  s  wsf  Detroit  Electric  Furnace  Co. 

With  ORRSELL  Rubber  Labels  I  82s  w  Eii*.beth  st.  Detroit 

=  'iiiiiiiiiniiitiiiiiiiiKiiiMiHiiiiiiiiiiiiiiiiiiiinHiiiiiiiiiiiiiiiiniMiMiiiiiiiiiiiiiHiiiiiiniiHiiiiiMHiiiiiilirMiiiiiiiiiiiiiHiiiiiiiiiiitiniiii 

Here’s  a  new,  efficient  and  economical  method  i 

.  ,  .  ,  =  JllllillllilllHIIIMIIIHIIIIIIIIIIIIIIIIIIIIIinilllllllllllllllllllllNIIIIIIIIIIIIIIIIIIIIIIIIIIIIIinillllllllllHIIIIIIIillllllllllllHIMIIIIIIIIIIIIIIIIM'.; 

of  identifying,  inspecting  and  testing  your  rub-  i  i  i 

II  HARD  PORCELAIN  f 

Labels  can  be  arranged  to  carry —  |  |  _  _  _  | 

Month  and  year  of  original  installation  |  |  r  OT  ElOCtrical  SpGCialtiCS  | 

data  1  |  I MPER I AL  PORCELAI N  WORKS  I nc.  I 

Easily  applied — adhesion  permanent  |  |  TRENTON,  N.  J.  | 

For  further  details,  write  for  booklet.  I 

=  ijiMiiiiiiiMiiiiiiiiiiiiiiitiiiiiiiiiiiiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiimitiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiHiiiiiiii 


108  West  78th  Street 
New  York,  N.  Y. 


PINCO 

INSULAcTORS 

Correct  Design. 

Hie  Fbrcelain  InsulaforCbrit 

I_IK/1A.  KJ.V'  ■ 


. . . . . . . . .  . . . . . 
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The  dependability 
of  the  Coast  Guard 
an  honored  tradition 


Jii  weather  wlien  ordinary  humans  seek  shelter,  the 
Coast  Guard  patrols  the  raging  heaehes,  ready  to  answer 
the  signal  of  distress.  And  when  seas  are  smooth  and 
winds  kind,  these  guardians  maintain  their  watchfulness. 
iMever-failing  alertness  stands  guard  against  disaster. 


Just  as  tra<litional  is  the  Dependability  of  Colt  Products 
from  the  first  revolver  to  the  present  Colt-Noark  Meter 
Service  System,  which  is  a  complete  line  of  standardized 
dev  ices  providing  for  all  electrical  service  entrance  and 
meter  service  requirements  for  single-phase,  polyphase 
and  direct  current. 


The  newest  memhers  of  this  family  are  a  line  of  60  Amp.  Dualhreak 
Meter  Service  and  Entrance  Switches  wired  to  and  assembled  with 
which  are  a  line  of  range  and  light  distribution  cabinets.  The  line  of 
dev  ices  illustrated  above,  contains  two  compartments.  The  upper  com¬ 
partment  encloses  the  standard  60  Amp.  Dualhreak  switch  mechanism., 
test  links,  etc.  In  the  lower  compartment  are  either  four  or  six  plug 
fuse  receptacles  for  lighting  circuits  and  one  60  Amp.  two  pole  fuse 
cutout  for  the  range  circuit.  These  two  blocks  are  covered  by  a  dead 
front  plate.  The  branch  fuse  blocks  are  wired  to  the  main  switch  and 
the  meter  loops  are  fastened  to  the  switch  in  their  proper  places  ready 
to  connect  to  the  meter. 


Sent  f<»r  catalog  “A"  and  detailed  description  . 
Colt.'’  an  interesting  publication  mailed  on  request 


The  Rampant 


CoLT's  Pateiv't  Fiiie  Akms  31  e4;.  Co 

^  ELECTRICAL  DIVISION  # 

'  Established  1836 

UAIITFOIID,  tOAA.,  F.  1^.  A. 

CHICAGO  NEW  YORK  PHII.ADEI.PHIA 


Electrical  Division  1886 


BOSTON 


SAN  FRANCISCO 
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Heat  Control 


with 


lUudtrated  is  one  of  the  many 
types  of  AmerTran  Trims  formers 
supplied  for  heat-control  appli¬ 
cations.  Atniilalife  in  sizes  up 
to  It)  kva..  it  is  used  ichere  loic 
voltage  at  high  current  is 
required. 


“Electric  Heat”  is  daily  becoming  an 
increasingly  important  factor  in  in¬ 
dustry.  New  developments  make  it 
more  efficient  than  other  sources  (and 
frequently  essential )  for  many  pro¬ 
duction  processes  .  .  .  because  it  is 
consistent,  clean,  safe,  easily  con- 


A.MERICAN  TRANSFORMER  CO. 


trolled,  and  available  at  the  desired 
point. 


Transformer  builders  for  over  30  years. 

170  Emmet  St.  Newark,  N.  J. 


Recently  we  have  been  called  upon 
to  supply  transformers  for  many 


!•— PRECISION 
EFEIi:iE.\€Y 
3*— SI.^PLICITY 


interesting  heat-control  applications, 
viz. — maintaining  temperature  in  pipe 
lines,  testing  apparatus,  localized  an¬ 
nealing.  fusing  metals,  and  electric 
control  in  furnaces. 

If  the  fabrication  of  your  product 
requires  the  application  of  heat, 
let  our  engineers  show  you  how 
AmerTran  Transformers  may  be  used 
to  advantage.  They  are  ready  to  serve 
you  on  all  transformer  problems. 


AMERTRAN  TRANSFORMERS 


UIIIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIIIIIJIIIIIIIIIIIIIIIIIIIMIIIIIIIIIUIIIIIiniMIIIIIIIIIMIIIIIinMIlllllMIIIHIIMnillllllllnilllllllllllllllmj  UIIMIIIUIIIHIIMIIIIIIIIIIIIIIIIMIIIIIIIIIIinillllMIIIHIIIIIIIIIMIIIHIIHIIIIinilllllMIIMIIIIIIIIIIIIIIIIIIIIMIUIIIIIIIIIIIIIIIIIHIIIIIinMIlllllM^ 


STANDARDIZE  ON  I  I 


Complete  stocks 
standard  types 
ways  on  hand. 


up  to  15,000  volts 


Because  it  is 
TRANSPARENT 

— Internal  defects  easily 
seen. 

NON  POROUS 

— will  not  absorb  mois¬ 
ture — sustains  dielectric 
strength  and  will  not 
age  or  deteriorate. 

COSTS  LESS 

— in  the  first  place — 
lasts  longer  with  fewer 
replacements. 


Get  Full  Details 


3  i 


HIM 


(jet  a  Bid  from  Us — 

before  placing  your  order  for 

SWITCHES  GL.AMPS 
LIVE  LINE  TOOLS 

Line  and  Station  Equipment 

We  are  preuared  to  bid  on  egulpiiietit  in  a  wide  price  ranae  und 
ran  Quickly  and  rfflciently  produce  to  meet  any  peruiiur  upeiatina 
or  structural  condition 
Low  Overhead 


S'aetorj-Direet  l*olle.v 


Johnson  Manufacturing  Company 

"Safe,  Practical  Design  and  Masterly  Woikmanship" 

P.O.  B«tx  ATI.ANTA,  (iKOKOIA 


=  iiMiiiiiiiiiiiiiiiiiiinmiMiiiiimiiiiiiiiiiiiiiiiiiiiiiiiimiiHiiiiiiiiiiiiiiiniimiiiiiiiiiiiiiiiiiiiiHiiiiiiiiiiiiiiiiiiiiiiiHiiiiiliiiiiiiiiiiilliini: 


©LIVER  material 


APPROVED  AND 


ACCEPTED  SINCE  1894 


I  I  OLIVER  IRON  AND  STEEL  CORPORATION  —  PITTSBURGH  I 


iiiiHiiiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiimiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiinHiiiiiiiiiiiniiiMiiiMiiiiniiiniiiiiiiiHiiiiiiMiiiiniiiiMiin 


oltlllMIIIMIIIIIIIHIIIIIIIIIIIMIIIMIIIIIMIIIIiniMlllllllinMIllllMIIIIHIIinillllllllllMIIIHIIinillllHIlinilllllHIIIIIIIIIIIIIIMIIMIIIIimiltlt^ 
the  larg-esl  line  of  eleotrieit.v  nipters  in  the  i 

world,  coveriinf  the  complete  field  of  spec'ial  | 

meteriinr  equipment,  in  addition  to  watthour  i 

meters.,  time  switches  and  electric  clocks.  i 


I  HEMINGRAY  GLASS  COMPANY  | 

I  General  Offices  and  Factory  Muncie,  Indiana  | 

^NUIIIINNIHIIIIIIIIIIIIUIIIMIIIIIIItlllMIIUIIIIIIIIIIMUIIMHlmillllMIIIMIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIMIIIIIIIIIIIIIIIIIIIIIWimi 


Know 

ILANDIS  &  GYRI 

I  METERS  AND  TIME  SWITCHES  I 

i  104  FIFTH  AVENUE,  NEW  YORK.  N.  Y.  I 

=  Herbert  Nehls,  V ice-Pres.  and  Gen.  Mgr.  = 
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Plan 
Specify 
Requisition 
Buy  •  •  •  • 
with  the  aid 
of  this  file 
of  Catalogs 

you  need  eatalog 
data  to  help  you  plan — specify — requi¬ 
sition  or  buy  electrical  and  allied  prod¬ 
ucts,  turn  to  Electrical  Engineering 
Catalogs. 

This  handy  eatalog  file, 
instantly  identified  by  the  orrmge  bands 
around  the  cover,  will  supply  you  with 
the  details  on  the  products  you  are  in¬ 
terested  in. 

Progressive  manufactur¬ 
ers,  serving  the  electrical  engineering 
field,  are  sending  you  their  catalogs  in 
this  handy  catalog  file  each  year  so  that 
you  will  have  the  up-to-date  data  on  their 
products  always  at  your  finger-tips. 

!te  sure  to  refer  to  this 
file  whenever  you  need  catalogs  of  elec- 
trical  and  allied  products. 


McGraw-Hill 
Catalog  Service 


Serving  more  than  50,000  specifying  and 
buying  officials  in  the  fields  o/— Electrical 
Engineering  —  Electrical  T  rade  —  Textile  — 
Coal  Mining — Metal  and  INon-Metallic  Mining 
and  Quarrying 
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PERFORMANCE  TELLS  WHY 
TYPE  B  PULVERIZERS 
ARE  PREFERRED 


A  LITTLE  over  a  year  ago,  a  Type  B 
Pulverizer  was  placed  in  service  at  the 
Toronto  Station  of  the  Ohio  Edison  Com¬ 
pany,  Toronto,  Ohio. 

This  mill  has  pulverized  more  than  41,000 
tons  of  Ohio  strip-mined  and  other  bitumi¬ 
nous  coals — with  low  power  consumption. 
The  Pulverizer  and  the  Exhauster  consumed 
less  than  13  kw-hr.  per  ton  of  coal  when 
pulverizing  a  maximum  of  133^  tons.  More¬ 
over,  the  coal  was  pulverized  to  a  high 
degree  of  fineness  — 74  per  cent  passed 
through  a  200  mesh  screen  and  99  per  cent 
through  a  50  mesh  screen.  A  recent  inspec¬ 
tion  of  the  mill  revealed  the  grinding  parts 
to  be  in  a  satisfactory  operating  condition. 
The  long  life  of  the  grinding  parts  is  espe¬ 
cially  significant  since  in  this  direct -fired 
installation  the  mill  was  operated  at  very 
low  capacity  during  a  considerable  part  of 
the  time. 


Since  this  mill  was  installed  at  Toronto, 
three  additional  Type  B  Pulverizers  have 
been  placed  in  service  there. 

The  excellent  performance  of  the  Type  B 
Pulverizers  in  meeting  all  operating  require¬ 
ments  at  Toronto  and  many  other  stations 
is  attributable  to  its  design  and  sturdy  con¬ 
struction.  For  instance,  pulverizing  is  effeaed 
by  the  spherical-ball  and  grinding-ring  prin¬ 
ciple  of  grinding  in  which  fineness  is  not 
affected  by  wear  of  grinding  parts.  Another 
important  feature — no  lubrication  is  required 
within  the  grinding  zone. 

These  design  features  which  are  highly  im¬ 
portant  to  the  user  of  pulverized  coal  are 
fully  discussed  in  Bulletin  5-80.  Write  for 
a  copy. 

FULLER  LEHIGH  COMPANY 

SajbcocAzSeyYi/cax.  Ojyanizafioa 

65  LIBERTY  ST.,  NEW  YORK.N.Y. 
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A  FEW  OF  THE  MANY 
PLANTS  IN  WHICH 
TYPE  B  PULVERIZERS 
ARE  OPERATING 


United  Electric  Light  &  Power  Co. 
Hell  Gate  Station 

Waukegan  Generating  Co. 
Waukegan  Station 

Delaware  River  Mfg.  Co. 
Deepwater  Station 

Broad  River  Power  Co. 

Parr  Shoals  Station 

Duke  Power  Co. 
Riverbend  Station 

Sinclair  Refining  Co. 

East  Chicago,  Ind. 

Dow  Chemical  Co. 
Midland,  Mich. 


One  of  the  4  Fuller  Lehigh 
Type  B  Pulverizers  at  the 
Toronto  Station  of  the 
Ohio  Edison  Company, 
Toronto,  Ohio. 


Performance  curve  of  a  Fuller  Lehigh 
Type  B  Pulverizer  at  Toronto. 


PULVERIZED-COAL  EQUIPMENT  ^WATER-COOLED  FURNACE  WALLS  1937 
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Business  Paper  Advertising 

. , .  Sign  of  Partnership 

WHEN  you  see  a  manufacturer's  advertising 
in  the  pages  of  your  business  paper,  you 
can  be  sure  of  at  least  one  thing:  that  manufacturer 
considers  the  merchant  as  an  essential  partner  in  the 
business  of  distribution. 

Advertisers  in  business  papers  do  not  underestimate 
the  importance  of  the  distributor  or  the  dealer.  They 
knoH  that  securing  the  cooperation  of  those  factors  in 
selling  is  better  than  going  it  alone.  They  know  that 
the  friendliness  of  the  other  links  in  the  chain  of  dis¬ 
tribution  is  so  important  that  it  can  make  or  break 
the  success  of  their  products.  They  advertise  to  secure 
that  friendliness  and  that  cooperation. 

If  you  are  a  merchant,  wholesale  or  retail,  intent  on 
the  selection  of  stock,  consider  first  the  wares  of  the 
firms  which  consider  you  first  when  they  advertise. 


This  Symbol  identifies  an  ABP  paper ...  ft 
stands  for  honesty  knotvn,  paid  circulation; 
straightforward  business  methods,  and  edi¬ 
torial  standards  that  insure  reader  interest ... 
These  are  the  factors  that  make  a  valuable 
advertising  medium. 


THIS  PUBLICATION  IS  A  MEMBER  OF 

The  Associated  Business  Papers,  Inc. 

TWO-NINETY-FIVE  MADISON  AVENUE  -  NEW  YORK  CITY 
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430  h.p.  Synchrnnous 
Motors  driving  Jordans. 


15000  Horse  Power 

of  Allis-Chalmers  Motors 
in  Southern  Kraft  Mill 


Allis-Chalmers  motors  are  used  throughout 
the  new  Panama  City  Mill  and  many  of  the 
applieations  are  new  and  unique.  A  speeial 
feature  is  the  large  nunilter  of  totally  enelosed 
fan-eooled  motors,  extending  even  to  the  use 
of  slip-ring  and  synehronous  types. 

Every  motor  in  the  digester  building  is  of 
the  enclosed  type,  first  Itecause  of  corrosive 
gases  and  secondly,  Iteeause  of  the  water  haz* 
ard  due  to  the  washing  of  equipment. 

The  harking  drums  are  driven  hy  special 
synchronous  motors.  The  winder  drive  con* 
sists  of  a  two-Hinding  slip-ring  motor  and 
simplified  control  instead  of  the  complicated 
U.C.  system  usually  employcnl. 

Allis-Chalmers  also  furnished  eighteen  im« 
proved  paper  stock  pumps,  thirty  high  elli* 
eiency  doulilc  suction  pumps,  and  a  fire  pump, 
all  hut  the  latter  iM'ing  motor  driven.  Texrope 
Drives  total  well  over  a  thousand  horsepower. 
A  lO'x  135'  Allis-Chalmers  lime  kiln  is  used  in 
the  Recovery  Building. 

Allis-Chalmers  has  furnishcMl  equipment  for 
practically  every  southern  mill,  pnaliicing 
kraft  and  with  this  experience  is  in  a  position 
to  make  recommendations  and  furnish  equip* 
ment  suited  to  this  class  of  service,  not  only 
from  a  theoretical,  hut  also  a  practical  stand* 
point.  Our  nearest  district  office  will  he  glad 
to  co-operate  w  ith  you  in  improving  your  oper* 
ating  conditions. 
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Allis-Chalmers  Manufacturing  Company,  Milwaukee 
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Heavy  Angle  Iron  Feet — welded  to  steel  stator  frame — 
strong  and  rigid,  no  breakage. 


5  I  r>. 


WAGNER  ELECTRIC  CORPORATION, 

6400  Plymou+h  Ave.,  St.  Louis,  Mo. 

Please  send  copy  of  the  completely  revised  Bulletin  165 
on  Squirrel  Cage  Motors. 


Nom*  and  Position 


Compony 


Addrosi 
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MOTORS  TRANSFORMEPS  FANS 
LOCKHEED  HYDRAULIC  BRAKES 


L331-4XA 

ELECTRICAL  WORLD— y/r;/c  27.79.?/ 


For  complete  con* 
struction  details, 
see  pages  1 2  and 
1 3,  Bulletin  165— 
copy  of  which  will 
be  mailed  on  request. 


T'- ®  ' 


job,  etc.  You  will  find  the  bulletin  a  valuable  addition  to 
your  reference  library.  The  coupon  is  for  your  convenience. 


SIGN  AND  MAIL  THIS  COUPON 


Steel 

Strengthened 

Motors 


Elcdfaic  Cbfiporatioii 

6400  Plymouth  Avenue,  Saint  Louis.  U.  S.  A. 


Strength  and  rigidity,  in  addition  to  mechanical  simplicity,  are 
the  characteristics  of  Wagner  stator  frames  and  feet.  They 
are  fabricated  from  heavy  steel  and  electrically  welded. 
»  »  »  This  is  an  age  of  steel.  Because  of  its  strength  and  ease 
of  manufacture,  steel  has  forged  to  the  forefront  as  the  pre¬ 
ferred  fabricating  material.  Wagner  utilizes  steel  wherever 
possible,  to  give  motors  additional  strength  without  additional 
weight.  »  »  »  Wagner  steel  strengthened  motors  are  com¬ 
pletely  described  in  Bulletin  165,  a  revision  of  which  has  just 
come  off  the  press.  The  bulletin  discusses  Wagner's  seven 
types  of  squirrel  cage  motors,  explaining  how  they  differ  from 
one  another,  how  they  are  made,  howto  apply  them  to  fit  the 


Steel  Frame  —  strong  and  rigid;  in  one  piece,  no  parts  to  work 
loose  and  cause  trouble  —  can't  sag  or  get  out  of  alignment 
under  the  severest  operating  conditions;  maintains  uniform  air  gap. 


Under  a  thick  covering  of  talc  dust,  we 
found  this  motor  doing  a  hard  job — and 
doing  it  well.  Conditions  like  this  serve 
to  emphasize  the  advantages  and  depend* 
ability  of  New  Departure  Bail  Bearings. 
Snugly  sealed  and  packed  with  the  correct 


amount  of  proper  grease  they  are 
mindful  of  one  thing  only  ...  duty. 
They  should  not  be  attended  oftener  than 
once  a  year  for  their  stipend  of  lubri¬ 
cant.  New  Departures  are  economical. 
Descriptive  data  gladly  sent  on  request. 
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ABOVI:  iso  H.  P.  Westingheute 
motor  operating  strainer  in 
rubber  reclaiming  piont. 


The  New  Departure  Mfg.  Co., 
Bristol,  Connecticut;  Detroit, 
Chicago  and  Son  Francisco 


NEW.  DEPARTURE  BALL  BEARINGS 


Diff  icult  working  conditions 
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FARLEY  OSGOOD 

Consultant 

DeeiKn.  Construotion.  Operation 
Inter-Connection 
of 

PUBLIC  UTILITIES 
National  Bank  of  Commerce  Building 
31  Nassau  St.,  New  York.  N.  Y. 
't'elepliune :  Rertor  78  78.  (’able  .tddress:  Farguod 


W.  EDGAR  REED 

Consulting  Engineer 

Designer  of  Electrical  Machinery 
Estimates.  Reports.  Plans.  Specifications 
and  Supervision  of  Lighting.  Railway 
Industrial  and  Power  Installations. 

585  Union  Arcade* Bldg.,  Pittsburgh,  Pa. 


SANDERSON  &  PORTER 

ENGINEERS 

for  the 

FINANCING-REORGANIZATION- 

DESIGN-CONSTRUCTION 

of 

industrials  and  PUBLIC  UTILITIES 

Chicago  New  York  San  Francisco 


SARGENT  &  LUNDY 

Incorporated 

ENGINEERS 
20  North  Wacker  Drive 
Chicago,  Illinois 


W.  J.  SQUIRE 

Consulting  Engineer 

Railways — Power  Plants 
Industrial  Power  and  Illumination 
Transmission  Lines.  Appraisals  aziii  Reports 

618  Dwight  Bldg..  Kansas  City.  Mo. 


HOWARD  M.  TURNER 

Consulting  Engineer 

Investigations.  Valuations.  Plans.  Super¬ 
vision  of  Construction  —  Water  Power. 
Water  Supply.  Public  Utilities. 

12  PE.\RL  ST..  BOSTON 


Waggoner  Construction  Co. 

Public  rtilitg  Construction 
Transmission  and  Distribution 
Underground  or  Overheail — (las  and  Electric 
Street  Lighting  Insiallalions 

2  Cannon  Street.  Poughkeepsie.  N.  Y. 


The  J.  G.  White 

Engineering  Corporation 

Engineers —  Constructors 
Oil  Refineries  and  Pipe  Lines,  Steam  and  Water 
Power  Plants.  Transmission  Systems,  Hotels.  Apart* 
ijients.  Office  and  Industrial  Buildings.  Railroads. 
41!  Exciiange  Place  New  York 


J.  G.  WRAY  &  CO. 

ENGINEERS— CONSTRUCTORS 
UTILITIES  and  INDUSTRIALS 

Bankers  Bldg.,  105  VV.  Adams  St. 
Chicago 


i - 

I 

Industry  is  going  in 
I  for  Electric  Heat 

in  a  Way! 

Look  at  this  furnace,  used  by  the  A.  O. 
Smith  Corporation,  of  Milwaukee.  No 
coal,  no  dirt,  no  ashes.  But  plenty  of 
heat!  And  perfealy  controlled.  Indus¬ 
trial  concerns,  engineering  contraaors, 
consulting  engineers,  architectural  firms, 

I  as  well  as  public  utility  power  sales 
departments,  are  all  interested  in  the 
,  subject  of  elearic  heating — constantly 

I  and  praaically  interested  in  it!  Where- 

j  fore  the  pages  of  Electrical  World  con¬ 

tinually  contain  articles,  illustrations 
i  and  news  items  relating  to  the  subject. 


3,000-kw.,  car  type  electric  furnace — A.  O,  Smith 
Corp.,  Milwaukee 


Because  the  elearical  engineers  associ¬ 
ated  with  the  concerns  just  mentioned 
are  Electrical  W'orld  readers.  »  »  » 

From  the  beginning.  Electrical  World 
has  aaively  promoted  elearic  heating 
and  misses  no  opportunity  to  demon¬ 
strate  the  advantages  of  its  application. 
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EMPLOYMENT  :  BUSINESS  I  OPPORTUNITIES  :  EQUIPMENT— USED  or  SPECIAL 


UXnSI’LAYED— RATE  PER  WORD. 

PoHitious  Winited.  5  centf'  a  woid.  niinimuin 
ail  iiii^crtioii.  payable  in  auvance. 

Positions  t  nofint  and  all  other  olasslfiea- 
llons.  1(1  <-ents  a  word,  minmiiini  chai’ife 
S‘,’.00. 

Pronosals,  40  cent.s  a  line  an  insertion. 


INFORMATION: 

Po-i'  Sumhers  in  eare  of  any  of  otir  New 
Y'ork.  Chioairo  or  San  Francisco  offices 
count  10  words  additional  in  undisplayed 
ads. 

Discount  of  10%  if  one  payment  is  made 
in  advaiK'e  for  four  consecuiive  inser¬ 
tions  of  undisplayed  ads  (not  including 
proposals) . 


DISPLAYED— RATE  PER  INCH: 

1  to  0  iiichei- . SO. 00  an  inch 

4  to  7  inciies .  5.75  an  inch 

5  to  14  inches .  5  50  an  inch 

Other  s/juves  and  rontiact  rates  on  request. 
An  advertising  inch  is  measured  vertically 

on  one  column.  3  columns — 30  inches — 
10  a  page. 

E.W 


COPY’  FOR  NEW  ADVERTISEMENTS  RECEIVED  UNTIL  10  A.M.  MONDAY  FOR  SATURDAY’S  ISSUE 


EMPLOYMENT  SERVICE 

IF  Y’OU  are  uualitied  for  position  between 
$’.!.5((()  and  $‘J.5.(lOO.  and  are  receiitive  to 
negotiations  for  new  connection,  your  response 
to  this  announcenieiit  is  invited.  The  under¬ 
signed  provides  a  thoroughl.v  organized  service 
established  twenty-one  jears  ago.  to  conduct  con¬ 
fidential  preliminaries,  and  assist  the  qtialilicd 
man  in  locating  (he  iiartictilar  iiosition  he  de¬ 
sires.  Not  a  registration  bnicaii.  Retaining 
f(‘e  proli'cted  by  refuiiil  provision,  as  stipulated 
in  our  agreement.  Send  name  and  address  onij 
tor  de.seri|)tion  of  service.  R.  W.  Rixli.v,  liie., 
•,’(l‘.l  Main  Street.  Uurialo.  N.  Y'. 

EXECl’TlY'ES,  electrical,  iiublie  utility,  nianu- 
faelliriiig.  sales,  office,  chemical,  engineering, 
etc.  VV’rite  tor  particulars  regarding  our  coii- 
lidential  and  individual  service.  H  H.  Harrison, 
Supervisor,  Thi*  National  Business  Bourse  ( Esl. 
I!il5).  Great  Northern  Bldg..  Chicago.  Ill. 


POSITIONS  WANTED 


AN  engineer,  graduate  Stevens,  year  anil  one- 
half  General  Electric  test,  five  .years’  experi¬ 
ence  transmission  oiieration.  spi-aking  Spanish 
tiuentl.v.  desir(*8  position,  preferably  with  oper¬ 
ating  or  engineering  department  of  utility. 
.Available  for  domestic  or  foreign  servii-e. 
PW-S84.  Electrical  World,  Tenth  Ave.  at  .’Kith 
St.,  New  Y’ork. 

RADIO  engineer,  specialized  past  four  years 
radio  interference  investigations,  electric 
utilities.  Go  anywhere.  L.  L.  Robinson,  10*.14 
'io.  Water  St.,  Wichita.  Kansas. 


CIVIL  SERVICE  OPPORTUNITIES 


UNITED  STATES  Civil  Service  Commission, 
Washington,  D.  C.  Assistant  insiiector  (radio 
enforcement),  entrance  salar.v  $‘.l.4()))  a  year. 
Applications  must  be  on  file  with  the  Commis¬ 
sion  not  later  than  July  ‘Jl.  1931. 


USED  POWER  EQUIPMENT 

Released  from  .service  by  a  number  of 
public  utility  companies 

Electrical — Hydraulic — Mechanical 

Our  suininary  contains  a  complete  list  of  equipment 
under  above  classification 

WRITE  TODAY  FOR  YOUR  COPY  A 

Phoenix  Utility  Co.,  2  Rector  St.,  New  \’ork  City 


IIIMnilMIIMIMUiMMIIIMIItiMIMIMIIIIiliMIIMIIMilMIIMIIMII 


U.  S.  Government 


. . . 

S 

s 

uiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiitiininiiiliniiMMiiiiiniiiiiiiiiiMiiiiiiuiiiiiiiiiiiiiniiiiiiiiiiiiiiiiiiiiiiiiniitiiiiiiHiiiMiiiiiiiiiitiiiiiMiMiK'^  I 

I  MOTOR  BARGAINS  \ 

I  Variable  Speed — 230  Volt — D.  C.  |  § 

=  1 — 2(U)-li|).  .\llis-('halniers  Interpole.  SflO/lOoO.  =  : 

=  1 — IjO-liy.  Westgii.  SK-201.  -lOO/SOO  r.p.m  =  I 

=  1 — 100.  12.-,-li(i.  (  rocker- WlU'eler.  I'MC-lOlU.  GOO/J200  =  = 

E  r.ii.ni.  =  i 

=  1  —  lOO-lip.  Westgh.  SK-200.  2.70/700.  =  : 

=  2 — lOO-iip.  We.-^lgli.  SK.  SOO/fJoo.  i  r 

=  1  —  ro/lOO-lip.  Weslgli  SK-210.  200/600.  i  5 

i  1  —  7.5/100-111).  (’lockei-Wlieeler,  C.MC.  500/1000.  =  | 

=  2 —  0-lip  Westgli.  .SK-190,  225/450.  „„,,rnn  i  = 

2—  :i5/45-li|).  Gen.  Elec.  RhC-203.  500/1500.  =  | 

1 — 27/:!ll-lip.  Electro  I)yn.  20-S,  400/1200.  =  ; 

3—  20./25-11P  Gcii  Elec.  ltE-12,  500/1500  =  ; 

5 — 15/20-tip.  Westgli.  SK-110  L,  =  r 

4_in  H-lip.  Gen.  Elcc.  ULC-llO.  400/1000.  =  : 

12— lO-lip.  Westgli.  SK  00.  500/130(1.  =  i 

2_7^4/10.hp.  G.  E  NEW.  KE-10,  400/  1200.  =  | 

See  last  YveeU's  listing  5  r 

Motors— Generators^Transformers  and  2  = 

Other  Electrical  Equipment  |  | 

Belyea  Co.,  Inc.  I 

REBUILT — GUARANTEED  |  i 

K(Ullliiui((ii(itii(iiiiiiiii(i(ii(iiio((iiiiiiiiin((ii(((ii(((ioo(ii(il(((liooiioo((oi(ioi>iiio«ii(iioiio»o»oioo»>o»»ii(»»>t(l»t<(>*oc  | 


’I'KlOASrUY  DKPART.YIENT,  Office  of  the 
Supervi.siiig  Architect,  VY’ushitiKton,  D.  C., 
.luiie  17,  1931. — Sealed  bids  in  duplicate 

subject  to  the  coiiditions  contained  herein, 
will  be  publicly  opened  in  this  office  at  3 
p.in.,  July  S,  1931,  for  furnishing  the  mate¬ 
rials  and  performing:  the  work  required  for 
installiiiK  one  passenger  elevator  in  the 
n.  S.  post  office  and  court  house,  at  Paris, 
Texas.  All  pi ospei'tive  bidders  are  hereby 
notified  that,  prior  to  the  award  of  the 
contract,  the  right  is  re.served  by  the  super¬ 
vising:  architect  to  reiiuire  any  or  all  bid¬ 
ders  to  submit  a  "statement  of  facts  as  to 
qujilirtcations  to  furnish  elevators  in  strict 
accordiince  with  the  specifications"  in  detail 
of  such  data  as  may  lie  retiuired  including: 
tile  liusiness  and  teclinical  organization  of 
tile  liidder  availalile  for  tlie  contemplated 
work,  tiiiiincial  resources,  liuilding:  experi¬ 
ence,  material  proposed  to  l>e  used,  etc. 
'Pile  United  States  expressly  reserves  tlie 
riglit  to  reject  any  hid  in  wliicli  tlie  facts 
as  to  liusiness  and  teclinical  org:anization, 
llnancial  resources,  or  building  experietu'c 
compared  with  the  project  hid  upon,  or 
niiitcrials  proposed  to  be  used,  justify  such 
rej»‘ction.  Tin-  successful  bidder  will  be 
reiiuired  to  furnish  a  performance  bond  of 
.'>()  per  cent  of  the  contract  price.  The 
prevailing  rate  of  Wiige  sluill  he  paid  all 
Itibofers  and  mechanics  eniployi'd  on  the 
project  as  provided  in  the  Act  of  March  3, 
1!*31  (  Pnblii-  No.  79S).  Ilrawings  and  spec- 
ilications  may  he  obtained  from  this  office. 
•LAS.  A.  AY’K'PMtiRE,  .-Acting  Supervising 
-Architect.  (271) 


.llltlMIIIMIMIIMMIIIIMIIIIIIIIIIMItiniMIIMIMMIMMIIMUMIItlllllMIIIMIMtllllllMIMIIililfj  . . 

TimnfMir.fi  a.  c. 


I  GENERATORS  [ 

i  2 — 350  k\v.  Gcnl.  El(*ct.  Sprague  D.C.  | 
i  Generators,  1*25/ 250  volts.  3  wire,  200  s 
I  r.p.ni.  Pine  condition.  I 

I  .VKTHI  K  S.  PAKTKIIHiK  i 

=  St.  Louis — 208  North  Broadway  | 

rillMlIlllllllilMllllllllllltlllllllllllMIlMIIIIIIIIIMMtIIIIIIIIIIMmMIIIIIIIIMIIIIIMIIIItllllll.' 


Good  Jobs 


i  — open  to  men  gualitlecl  as  meter  experts.  Tliese  | 
i  jolis  pay  from  $301111  to  l.'iOOO  yearly.  Central  = 
i  Stations  have  vacanries  for  meter  engineers.  We  i 
=  ran  train  .you  at  liome  in  your  spare  time  to  till  i 
i  tliese  openings.  A  postcard  brings  a  catalog  ex-  i 
:  plaining  full  details.  | 

I  FT.  YVAVNK  <’ORI{l-7SI*tlM)KN(’E  StJlOGL  I 

I  Dciit.  J.  Fori  W’ayne.  lud.  ~  | 

. . . 

. . . 

ELECTRICAL  ENGINEERING 

I  A  ('t).N('lSE.  comprchensiie  course  tor  men  of  am-  | 
:  bition.  complete  in  one  year.  Malhematica  cngl-  | 
:  necring  Iraiving.  sbop-woik.  Students  construct  i 
i  motors,  install  wiring,  test  cleitrical  macldnery.  i 
i  Eireprool  liuildings.  38  years'  suecessful  expert-  H 
i  ence.  Catalog  on  reiniest.  H 


ICCELECTRIC  AL 
DL  199  SC  HOOL 


i  — ^  —  236Talioitia  A«e  Washinitton  0.  C.  i 

. . . . . 


TURBINES  A.  C. 

i  2500  KA'.-A.  G.E.  ( condensing  I .  | 

I  1875  KV.A.  Wghsc.  (  bleeder  I .  i 

I  1250  KY'.Y.  Wglisi*.  (bleeder) .  : 

i  1250  KV.\.  (2  I  G.E.  (condensing).  i 

i  937  KY'.Y.  G.E.  (eondensiiig) .  I 

I  780  KY'.Y.  Wghse.  (bleeder).  1 

I  025  KV.-V.  W’ghse.  (40  lbs.  b.p.) .  I 

i  02.5  KY'.Y.  Wghse.  (bleeder).  i 

i  375  KY'.Y.  Wghse. (noii-coiidensing) .  i 

ENGINE  SETS  A.  C. 

i  780KY.\.  G.E. — 24-30  Erie  Ball  4  v.  = 

i  .5IM»  KY'.Y.  ('.W. — 24x30  (’husi-  4  v.  i 

I  .5<M>  KY'.Y.  G.E. — 20x30  .Ames  Uniflow.  5 

I  3I2KY  .\.  G.E. — 18x22  Erie  Ball  4  v.  i 

s  312  KY'.V.  G.E. — 21x22  Skinner  Uniflow.  = 

I'  210  KVA.  G.E. — 10x24  Chuse  4  v.  i 

i  187  KY’.Y.  G.E. — 19x20  Skinnei'  Unillow.  i 

i  1.50  KY'.Y.  G.E. — 14x10  Skinnei'  T’niflow.  | 

i  Power  Plant  Equipment  Co.,  Inc.  i 

I  39-41  Cortlaildt  St..  New  York  City.  .N,  Y.  | 

.IIMMIIIIIMIIMIIMIIIIIIIIOIIIIIIallllMllilllllllllMIIHIIIIIIHIMMMMIIIMIItMIIIIMMMIIMIII.' 

UMlilllMHMIllMIIMIMMIIMIIMIUIIIIIIIMMIMtlMIMIIMIMlillMiUMIIMMIIMIIIIMIIIIIIIItlllU 

I  Buying  I 

I  Good  Used  Equipment  | 

I  is  frequently  the  difference  between  | 
I  having  good  needed  equipment  or  do-  f 
I  ing  without  it.  | 
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There  is  a 
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I  Searchlight 
I  Section 

I  in  each  McGraw-Hill 
I  paper: 

I  American  Machinist 
i  Aviation 

I  Bus  Transportation 

I  Chemical  and 

Metallurgical  Engineering 

I  Coal  Age 

I  Construction  Methods 
I  Electric  Railway  Journal 
I  Electrical  Merchandising 
i  Electrical  World 
I  Electronics 

I  Engineering  News-Record 

I  Engineering  and  Mining  Journal 

I  Engineering  and  Mining  World 

I  Factory  and  Industrial 

Management  I 

I  Food  Industries  1 

i  Maintenance  Engineering  | 

I  Metal  and  Mineral  Markets 

I  Power  I 

I  Product  Engineering  | 

I  Radio  Retailing 

I  Textile  World 

For  advertising  rates  and  \ 
1  other  information  on  any  \ 
I  or  all  of  these  publications,  \ 
I  address  \ 

I  SEARCHLIGHT  DEPT.  I 

I  Tenth  Ave.  at  36th  St.,  New  York  I 


J.L.HEMPHILL  &  CO. Inc  « 

ELECTRICAL  ENGINEERS  AND  EQSJIPMENT  '1 

 80?  Williams  St  North  14 c rtjen.  N.J 


Teleohoiirt:  Paliasdr 
MOTOR  GENI.RATUR  SETS 
1 — 500  kw..  250  V.  Wistinghouse  Synchronous 
motor  Generator  Set 

I — 300  kw..  125  V  .  3-wire,  3-unlt.  Kldgewav 
1—250  kw..  2.TO  V..  3  ph.,  fiO  cy..  2300-460*)  v.  Syn¬ 
chronous  Motor  Generator  set. 

1—200  kw  .  2.30  V  ,  .3  ph  .  W)  cy  .  2300-4100  v 
Synchronous  Motor  Generator  set 
1  — 150  kw  .  600  r.p  m.,  250  v  .  Gen  .  3  ph  .  60  cy  . 

220-440  V  .  G  K  Synchronous  motot 
1 — 125  kw  .  250  V.  Westlnghouse  Synchronous  Gen. 

Motor  ^t.  3  ph.,  60  cy  .  230-2200  v. 

1—100  kw  .  125  V..  D  ('  220-440  A  t’  G  K  Syn¬ 
chronous  Motor  flenerator  Set.  220-440  v 
1  — 100  kw..  250  V.  Gen  .  900  rpm  ,  2200  Syn¬ 
chronous  Motor 

Tl'RBINES 

1 — 75  kVa  .  3  ph  .  *iO  cy  tVesilughouse  Geared 
Non-* 'oiidensliii;  Turbine 

IRANSKORMERS 

1 — 150<)  3*KM)  kva  tl  E  combined  oil  and  water 
cooled  3  ph  .  60  CV  .  1 1(H)0-22*K)0-2300  V 
3— .500  kva  G  E  1300*1  26*K)0  220  440 


A.  C. 

GENEKATOK.S 

Typr 

A'c. 

1 

Hp 

2.5*1 

Up  m 
.>50 

Typf 

G  i: 

.v<> 

Kif 

ft  p  m. 

ViHts 

2 

200 

115*) 

<  'r  -\\  lieeler 

1 

400 

900 

2.300  40IKI 

Westg. 

1 

150 

60*) 

G  F. 

1 

350 

600 

440 

3 

Westg 

3 

1.50 

K5*) 

Westg.  SK.  new 

2 

125 

'.•(M) 

230*1 

3 

Cr.-Wh 

1 

150 

1100 

Westg  SK 

2 

100 

900 

230-23*  H) 

3 

G  E 

1 

12.5 

550 

*'r.-WI)eeler 

1 

75 

*;*)o 

22*1 

3 

Westg 

1 

100 

625 

Westg  Tyiie  S 

1 

75 

9(HI 

230*1 

3 

*5  F. 

(Smaller  uii 

Request) 

1 

50 

I2(M) 

22*)-44*)-23lNI 

3 

G  K 

D.C. 

MOTOR.S  — 

125  VOLT 

M 

OlOKS 

—  S  Phave.  Cycle 

No. 

Hp 

ft. pm 

Type 

iVo 

np 

n  pm 

Vntls 

1 

125 

57;> 

G.F 

1 

500 

900 

440  4(NN)  (WestK  Svii.  <  oil  ) 

1 

10*) 

'  *)*K) 

*:.F. 

1 

500 

900 

44*1  G  1 

syn. 

1 

1 

SO 

600 

*:.F. 

1 

350 

900 

2200  4000 

Wh.  syn. 

2 

300 

60*1 

445-23*K) 

G.F.  syn. 

1 

250 

K*N>  : 

220«)  4000 

G  F  syn. 

1 

2.50 

6*M) 

22*1-44(1 

Westg  syn 

1 

2.50 

6*10 

440-220*1 

G.F.  syn. 

3 

2(N) 

514 

41.50-23*)*) 

tl.E.  syn. 

2 

175 

3  ph. 

60  CV 

2300  volU.  G.E 

4 

1.50 

1200 

220  441) 

Westg  rg 

1 

1.50 

900 

23<H) 

G.E.  syn. 

2 

1.50 

514 

220*1 

W<«tg  si.rg. 

1 

1.50 

1800 

2200 

Westg  sq  eg  nitr. 

1 

100 

90*) 

440-2200 

G.E  SQ  eg 

1 

100 

9<)f)  220-44*1-220 

Westg  SQ.  eg. 

D.i 

il.  Ceneratort 

A’o. 

Kir. 

It  p.m. 

I'oll.t 

Type 

1 

200 

9*K) 

250 

G.E. 

1 

200 

60*) 

250 

G.E, 

1 

20*1 

525 

25* ) 

*5.E 

2 

1.50 

12*)*) 

2.50 

fr.-Wheele 

1 

150 

6*N) 

2.50 

G.E 

2 

150 

12IN) 

250 

W(.-stg  .  new 

1 

100 

72*) 

250 

G  E, 

1 

7.5 

45*) 

250 

1  lieh 

(Smaller  Slires  on 

Bequest ) 

D.C.  MOTORS— 2  tl»  VOl.T 
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z  i 

SLIP-RING  MOTORS.  3  PH..  60  CY. 

MOTOR-GENERATOR  SETS  AND  i 

=  i  Hp. 

Volts 

ROTARY  CONVERTERS  1 

=  i  220 

220-440 

o.  f: 

450  1 

1 — 300-,kw.,f250-v.,  1200~r.p  m  G.E.,  conuectecl  tg  I 

:  i  200 

440-220 

G.  E. 

600 

2300-440-v.,  3-ph..  *)*)-cy  .  sviiehronoas  motor.  z 

i  i  150 

2200-440-220 

G  E. 

514 

1  —  100-kw.,  250-v.,  6“ph.,  6(Wy  ,  1200‘‘r  p  m  .  5 

i  :  150 

220-440-550 

G.  E. 

600 

Westghse..  with  2.300-v.  transformers.  5 

=  i  100 

550 

900 

1 — 50“kw.,  125-v.,  1200-r  p.m  .  G.  E.,  R.  C.,  con-  = 

1  i  100 

2200 

Westghse 

900 

iieeted  to  KT.  220t)-440-220-v..  6*>-cy  .  squirrel  | 

:  =  100 

2200 

(m  K 

720  ; 

cage  motor.  1 

A.  C.  GENERATORS  1 

=  -  100 

5.50 

G  e: 

720  1 

I  z  100 

440-220 

G.  E. 

720 

1— 225-kva.,  60*>-r.p  m..  240-480-v  ,  G.  E.  1 

:  S  100 

440-220 

G.  E. 

900 

1  — 187-kva..  720-r  p  m.,  22t)0-440-220-v..  G.  E.  I 

E  =  75 

440  220 

G.  E. 

600 

1  — 150-kva..  900-r  p  m  .  220*)-480-240-v..G.  E.  i 

=  =  60 

440  220 

G  E. 

720 

1  120-kva.,900-r  p  m  .  2300-4000-v.  G,  E.  1 

E  i  50 

440-220 

720 

1  —  112  ‘j-kva.,  900-r  p  m..  2200-240-480- v..G  E.  s 

1  1  SYNCHRONOUS  MOTORS.  J.PH  , 60 

-CY. 

1—7.5-kva..  1200-r  p  m..  2200-480-24*)-v..  O.  E.  1 

1  — 56-kva..  1200-r.p.m.,  240-480-v,,  G.  E.  1 

i  i  300 

440 

G.  E. 

225 

1  —  .50-kva..  1200-r. p.m..  23*X)-48t)-240-v..  G.  E.  1 

ENGINE  GENER.ATOR  SETS  1 

E  i  240 

2200-440- 2’20 

G.  K 

720 

z  i  240 

440.550 

G  E. 

600 

1  1— Ames  unlflow— G.E.  312  kva..  200  r.p  m  | 

i  i  150 

2300-4000 

G.  E. 

900 

1  2300-240-480-v..  3-ph  ,  60  cy  1 

E  i  no 

2200-5.50 

G.  E. 

900 

1  1— Ames  uidflow — G  K.  120  kva..  225  r.p  lu  ,  i 

E  z  80 

2200-440-220 

G.  E. 

1200 

1  2300- V..  3-ph  .  60  cy.  1 

Stephen  Hall  8C  Co.,  Inc.,  7th  and  Adams  Sts.,  Hoboken,  N.  J. 
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SAI.EK  AIVD  REPAIR  SERVICE 

Lon'  Prices — Prompt  Shipment 
A  complete  stock  of  transformers  1  to  1000  kva. 

Modern  methods  make  our  repair  service  second  to  f 
none.  Special  service  on  breakdown  jobs. 

All  transformers  guaranteed  for  ong  year. 

Write  for  Catalog  So.  t2S-A 

THE  ELECTRIC  SERVICE  COMPANY,  Inc. 

“America’s  Used  Transformer  Clearing  House’’ 

212  Walnut  St.,  Cincinnati.  Ohio 
We  Buy  Modern  Type  Transformers 


•IIIIIMIMIIIIIIIMlIMIMIIMIMIIMIIIIKIMIIIMIMIIIMIIIMIIIIIIMIItlllllllMlllltMIIMiniltllMII 

TURBO  GENERATORS — 3  PH..  60  CY. 

;  :;7rin  k\a.  *;en.  Elec,  condensing 

I  1S7.5  kva.  tlen.  Elec,  extraction. 

1  1250  kvii.  Gen.  Elec,  condensing. 

I  fi2."i  kva.  .Mils  to  Kerr  NEW. 

I  02.5  kva.  Gen.  Elec,  condensing, 

i  375  kva.  Gen.  Elec,  non-condensing. 

I  250  kva.  Westgh.  non -condensing. 

I  MOTOR  GENERATOR  SETS 

I  200  kw..  600  V.  to  3  ph.,  60  cy.  Westgh. 

I  200  kw..  250  V.  to  3  pli..  60  cy.  Gen.  Elec 

i  100  kw..  250  V.  .4llis  to  3  ph..  60  cy.  Elec.  Machy. 
i  Co. 

I  50  kw..  65  V.  to  3  ph..  60  cy.  \Vest.  Elec. 

I  45  kw..  125  V.  to  3  ph..  60  cy.  Westgh. 

ROTARIES 

:  300  kw.,  600  V.,  6  ph.  Westgh. 

i  300  kw..  250  T..  6  ph.  Westgh. 

1  200  kw..  250  T..  6  ph,  Westgh. 

I  165  kw..  250  V.,  6  ph.  Gen.  Elec. 

I  150  kw..  250  V.,  6  ph.  Westgh. 


IMIMMIIMIMUMMMIIMMIIIIIMItMIIMIMtIMIIMIIIIIIliidIMHIIMIItl 
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ENGINE  GENERATOR  SETS 

125  kw,.  125  V.  D.C.  to  Skinner  I  naflow 
200  kw. .  3  wire  to  Ames  I’naflow 
50  kva.,  Kldgway,  3  ph..  60  cy..  220  v. 

7  5  kva..  Gtn.  Elec,  to  Ames  side  crank.  3  ph.,  60 
cy. 

lOO  kva  G.E  to  Erie  Ball. 

150  kva  G.E  to  4  valve  Harrisliurg. 

ISO  kia.  G  E.  to  Skinner  I'naflow 
312  kva.  G.E.  to  Skinner  L'naflow. 

MOTORS — 3  PH.,  60  CY. 

3 — 70n-hp.  G.E.  syn.  with  clutches. 

1 — 50fl-hp.  G.E.  syn.  with  direct  exciter. 

1  —  400-hp  G  E.  syn.  with  belted  exciter. 

1 — 260-hp.  New  G.E.  syn.  225  r.p.m. 

1 — 575-hp.  New  Westgh.  syn.  ISO  r.p.m 
3 — 125-hp.  New  Westgh  syn.,  327  and  277  r.p  m 
1  — 150  hp  G.E.  400  r  p.m. 

5 — 250-hp.  Crocker- Wheeler,  slip  ring. 

TRANSFORMERS 

All  sizes.  1  Vi  to  1000  kva 


GEORGE  SACHSENMAIER  CO.,  8401  Hegerman  St.,  Phila.,  Pa. 
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EXTEND  the 
facilities  of  our  or¬ 
ganization  to  those  de¬ 
siring  information  or  re¬ 
ports  on  companies  with 
which  we  are  identified. 


WHEN  governor  problems  arise 
our  comprehensive  experience 
w'ill  be  of  value  to  you.  “Write  for 
Catalogue  M.” 

I  I  \ _ /  I 

I  I  WOODWARD  GOVERNOR  CO..  Rockford,  111.  I 

1 1  WOODWARBl 

WATER  WHEEL  I 

I  iGOVERNORf  I 

I  -IIHIIIIMIIIIIIIIMItllllllllllMlllllllllllllllllllllllllllllllllllllllllllllllllllllMIIIIMlIlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll.- 

I  ^111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111111 . mil . 111'. 

I  I  THE  WORLD’S  STANDARD  I 

“IRVINGTON” 

I  I  Black  and  Yellow  i 

r  I  \  arnished  Silk,  \  arnished  Cambric.  Varnished  Paper  i 
=  I  Ir\’-0-Slot  Insulation  Me.\ib!e  V’arnished  Tubing  i 

I  I  Insulating  V’arnislies  and  Compounds  i 


Electric  Bond  and  Share 
Company 


Two  Rector  Street 


New  York  I  i 


Irvington  Varnish  dC  Insulator  Co. 

Irvington,  N.  J. 

Sales  Representatives 


Mllrliell  Uaml  MfR.  Cii.,  X'U  York 
White  Supply  ('n..  St.  Lnul> 

K  M.  Wnlcini.  Uui  he<ter 
.Maitiii  Wotidartl.  Seattle 
Kail  It  IttaHi  Pitt^luu git.  Pa. 


Kleetilc  Insulation  Co..  Phi1n(leh)hia 
Prclilei  Itros..  Inc.,  ('hitauo 
Pielile*'  Itros..  Inc,,  t  levtdnatl 
(  la{>p  iV:  I.aMoiee.  .Xngele'i 
A  L  (JillieN,  Toionlu 
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kCC* 


Ten  Standard^izes  V)«to  24  tons  Capacity 
Most  Rapid  and  efficient  for  making 
Tool  Steels,  Alloy  Steels,  Foroins  Steels 
Steel  Castings,  Malleable  Iron,  Grey  Iron 
Carbide,  Ferro-Alloye  etc. 

prrTSBURGH  Eucnac  furnacl  coRPoiunM 

P.O.  Box  11257  PITTSBURGH.  PA. 
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I  A  Clark  “3  C”  Organization  I 


Come  to  us 
for  all 


Motor  Control 
Problems 


IIIMtMliniMIMIIMIIIMIMIIIIIIIIIIIIillUMlIMIIIIII  1  HI 


SIJNDH  ELtCl’RlC  CO.  1 

209  Farkhurst  St.  Newark,  N.  J.  I 

iiMiMiiiiniiiniiiiiiiiiiMiHiiiiiMiiiiiniiiniiiiiMiiiiiiiiHiiiiiiiiiiiiniiiiiHiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiMiiiiiiiiiMiiiMiiiiiiiiiMiiiiiMiiiiiir 


A  L  P  H  A  B  F  T  I  C  A  L  INDEX  TO  A  D  V  E  R  T  I  S  E  M  ENTS 

Tlu.-^  iii(l»*x  i.v  inihlislied  as  a  conveiiieiu'e  to  the  reailer.  E\ery  care  is  taken  to  make  it 
accurate,  lint  F.Uctricdl  Wurhl  assumes  no  respoiisiliility  for  errors  or  omissions. 
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Canadian  I’oii-claiii  Co.,  l.td. 

Cheney,  Eduard  J . 

Claik  Controller  Co . 
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iR  iroit  Eleeirn-  Kiiriiae,'  Co. 

Direelor.v  ol  Engineers  . 
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Sh.ARCH LIGHT  Sl'XmON 
Classified  Advertising 

Classifieation 
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A  new  Slant 

on  an  old  Idea 


''It  does  not  take  timch  strength  to  do 
things,  but  it  ?'equires  g?'eat  strength  to 
decide  on  what  is  best  to  do” 

.  .  .  and  this  is  the  lor  today’s  U-RK- 
1 J  I'K  preachnient.  d  he  universal  approval 
which  buyers  of  electrical  protection  have 
given  L’-K  has  convinced  the  en¬ 

tire  electrical  industry  of  one  thing:  that 
l-'I'-h',  I'hitrineers  have  always  known  what 
was  best  to  do  —  and  then  did  it. 

"It  does  not  take  ??iiich  st/rngth  to  buy 
a  thing,  but  it  requires  g?'cat  strength 
to  decide  the  bks'I'  i  hinc;  'io  lU'V.” 


1  low  forcibly  this  applies  to  the  matter  of 
electrical  protection.  For  the  sake  of  a  few 
dollars  more,  no  man  is  going  to  forego 
the  satisfaction  of  knowing  that  he  has 
hou<rht  the  best.  That’s  why  it  is  so  easy 
to  sell  U-RK-LId'KS,  for  just  as  there  is 
no  substitute  for  quality,  likewise  there  is 
no  substitute  for  l-'F-K  Protection. 

W  hen  you  need  short  circuit  protection 
vou  need  it  completely  —  which  is  just  an¬ 
other  wav  of  saying: 

“IXS'l'AFF  U-RK-LI  I  KS” 
which,  after  all,  is  the  best  thing  to  do. 


I-T-E  CIRCUIT  BREAKER  COMPANY,  19TH  and  HAMILTON  STS.,  PHILADELPHIA 

Birmlniiham,  Crawford  Hldu  ;  Boston,  201  Devonsbire:  Buffalo.  Elltcott  Sq.  Bldg.:  Chicaiio,  333  N.  MtcblKan 
Avc.;  Cincinnati,  UiilonTrust  Bldt:.;  Cleveland,  Terminal  Tower  Bldg.;  Dallas.  Burt  Bldg.;  Denver,  Tramway 
Bldg.;  Detroit,  Penobscot  Bldg.;  Duluth,  Providence  Bldg.;  Kansas  City,  Midland  Bldg.;  I.os  Angeles,  106  W. 
3rd:  Minneapolis.  Plymouth  Bldg.:  Montreal.  151  I.agauchellere  Pt.  West:  New  Orleans,  70'' <  llrotl  St.;  New 
York.  12  E.  41st  St  ;  Omaha,  Electric  Bldg.:  Philadelphia.  l.'>05  Race;  Pittsburgh,  tlrant  Bldg.:  St.  I.ouis, 
Bank  of  Commerce  Bldg.:  .San  Francisco.  Call  Bldg.;  .Seattle.  S02  .33rd  Ave.:  Tulsa.  1619  South  Columbia  Place; 
Toronto,  9  Duke  Street;  Vancouver,  500  Beatty  Street;  Winnipeg.  National  Cartage  Office  Building. 
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EFFECTIVE  EQUIPMENT  EFFECTIVELY  USED! 


Pendant  luminaires  on  brackets  extendins  out  over  the  roadway  are  particularly  effective  when  equipped  with  Holophane 
Refractors. 

The  Illuminating  Engineering  Society  "Code  of  Street  Lighting"  bases  its  recommendations  "upon  the  use  of  equipment 
of  the  most  effective  type  in  the  most  effective  manner".  The  installation  pictured  above  meets  every  Code  requirement. 

Holophane  asymmetric  refractors  are  used. 

P.  S.  Write  for  booklet  "The  City  with  Planned  Street  Lighting"  or  any  engineering  data. 

HOLOPHANE  COMPANY,  Inc. 

342  Madison  Ave.,  New  York  City 

SAN  FRANCISCO  CHICAGO  NEW  YORK  TORONTO 


